

'^Can. you lake it down a jew db?" 
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Two 7iew types of tone controls — one with con- 
stant turnover and variable slope and one with 
both turnover and slope variable. Sec page 18. 



BAFFLES UNBAFFLED 
FEEDBACK TONE-CONTROL CIRCUIT 
SIMPLITRONICS — Understanding the r in Transistors 
SPEAKER ENCLOSURES -Conclusion of "SOUND" 



LISTENING QUALITY, SUPERB! 




Turnover Model, 37 | 
[Actual Size, T-7/1 6 inch) ' 
Single-needle ModeJ 3P 
also avaiJoble 




•Super compliance (2.5)— drops 
distortion below '"negligible" poinf. 

•Super response — flat from 20 to 
15,000 cycles, withouf equalization! 



overall smoothness instantly apparent'' says The Audio League, reporting 
on tests of the revolutionary new Sonotone Super-Fidelity Ceramic Cartridge. 



To the many other advantages of ceramic cartridges, 
now add response... ''unusually smooth over its en- 
tire range**. Those are the words of The Audio League 
—and there is no more respected authority for expert, 
impartial listening tests. Here are further author- 
ized quotes from their April, 1956 report: 

^•..,i;^ry substantial middle and bass performance. 
It gives the impression of a more substantial extreme 
bottom than one gets with a magnetic cartridge and 
any of the several moderately good commercial pre- 
amplifier-equalizer units.. .^"^ 

^*,.,a most appealing sense of balance of the various 
portions of the spectrum..,-^ 

^^.,,in view of its excellent listening quality, it must 
be considered an outstanding buy when used with an 
appropriate amplifier... 

Before you invest in another cartridge, get the full 
facts on the revolutionary new Sonotone "3" series. 



Worth building your entire system around-for it 
gives you extremely important advantages no veloc- 
ity type can match— including modest cost, 

^Authorized quotation number 34 from Volujne /> No. 12, 
April 1956, of The Audio League Report. Complete techni- 
cal and subjective report available from The Audio League, 
Pleasantville. N. Y. Single issue $.50, twelve issues, $4.00. 



Only Sono toners "Super- Fidelity" Gives 
You Such Sound— Plus These Advantages: 

1. High voltage output eliminates need for 
pre-amplilication. 

2. Flat RIAA response without need for 
equalization (tone controls suffice). 

3. Absolutely no magnetic hum. 

4. Reduced noise from simplified circuitry. 

5. Modest cost: single needle 3P-1D with dia- 
mond, $30.00 list; turnover 3T-SD with 
sapphire- diamond, $32.50 list. 



ELECTRONIC 

APPLlCAXrONS 

DIVISION 



SONOTONE 



CORPORATION 
ELMSFORD, N. Y. 



WRITE SONOTONE FOR FREE DESCRIPTIVE BROCHURE 

IN CANADA, CONTACT ATLAS RADIO CORPORATION. LTD. • SO WINGOLD AVENUE, TORONTO 
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rtADIO MAGAZINES, INC., P. O. Box 629, MINEOLA, N. Y. 



20 Watt Amplifier, S-1000; push- 
buffon equalizatron, Z729/EF86 Jow 
noise phono preamp, *'center-$ef" 
foudness control^ rumble and scratch 
filteri, in a variety of cabinet ityle$, 
From $99,50. 



FM-AM Tuner, S-2000; 1.2 <'v cas- 
cocfe FM sensitlvify, AFC, wide/narrow 
AM bands, in cabinets to match the 
S-JOOO amplifiers. From $139.50. 

FM Tuner, S-3000 ; 1 .2 f v cascode FM 
sensitivity, AFC, and mony ofher fea- 
tures, in cabinets to match the S-1000 
amplifiers. From $99.50, 

Fore&ter 3-Way Speoker System; 
1 V4% IM distortion at 25 watts, true 
hornWoaded woofer, 300/5000 cp$ 
crossover in o vorieiy of cabinet styles. 
From $189.00, 

Low-Boy Forester Speaker System 
and matching equipment cabinet, fea- 
ttjring faultless Sherwood engineering 
and exquisite design. 



Complete Forester Kits, including oK 
necessary instructions to assemble your 
own speaker systems. From $129.00. 



Crossover Netwo rks with 1 2 db per 
octave attenuation to provide almost 
complete freedom from intermodola- 
tion distortion. From 



For the newest developments 
in fine High Fidelity products, 



see 



at your local dealer ... or 
write for free literature. 

DEPT. 8A, 2802 W. CULLOM AVE. 
CHICAGO 18, ILL. 
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non-profit organization 
of tiie higii fidelity industry 



Announces 
the first 

Industry -Sponsored 



NEW YORK 

HIGH FIDELITY 
SHOW 



at the 
air conditioned 

N.Y. TRADE SHOW BLDG. 

36tii St. & 8th Ave,, N.Y.C. 

SEPT. 



21-30 

19 5 6 

2 P.M. to 10 P.M. 



I m m m m ■ . i 

INSTITUTE OF 
• HIGH FJOELITY MANUFACTURERS, INC. 
P.O. Box 284 • Mineoia, N.Y, 




JEAN SHEPHERD 



AG00i> di:aIj of tliG pleasure of a^huost 
anything Comes from kiiowiug souie- 
tiling about the subject. Whetlier it 
be golf J opera, or ecology, there isn't mucli 
fuu in groping around iu the dark and jaz?, 
is cei'tainly uo exception. IT or a long while 
writing on the aubjcet of jazz was pretty 
invich in the polen\ic class on the owe hand 
or tJic tract o.bss on the other. The books 
\v(;ro mostly M'riLt;eii by people who devoted 
300 pages to pvoviiig that one or the other 
periods in jazz was the real thing and all 
Othci'3 merely a plastic image of the good 
stuir. It wa^; nsnally possible within the first 
ten pages ot: reading to tell what partienlar 
jazK ax the author was about to grind for 
the next ten chapters or so and the worth 
of tlic book wciH judged only by the critical 
biases of the individual reader. If you 
thought tlie same way as the writer the 
book WIS a good one and if he spake highly 
of modern .sounds while you dug only ar- 
chaic Jazz the volume was a phonus haXonns 
to you. The rest of the literature was made 
up of spotty incouiplete ' ' d is cog rap hies ' ' 
which followed much the san\e philosophy 
of AX grinding as that in compiling lists 
of ^ ' great, recordings. And so it went. At 
least 'so it went until a few months back 
when Grove Press published in America 
*^Jazz: Its Evolution and Essence'^ by the 
Ercuch critic and mnaician Andre Hodcir. 
I am firmly convinced that this volume will 
prove to be the turning point in jaz?: criti- 
cal literature and henceforth anything done 
in the field will eventually and inevitably 
bo compared with it. Hodcir is obviously a 
person of rare perception with the ability 
as well to communicate what he knows and 
feels. In addition he is e>;ceptionally well 
qualified to write in the field of jax/ since 
he is a pri^e winner at tbe Paris Conpcrva- 
tory in the areas of coliipogitiou, harmony^ 
and history of music, as well as being a top 
ja;^;^ performer. In short, he knows what he 
is talking about and knows hosv to say it. 

Hodeir is the current leader among 
French jaz7 critics whose work has been 
more or less the standard of the world for 
xomc time now. Ajnerica produces the jazy^ 
mu.sicians but it is unquestionably Europe 
that has come up with the people who have 
set the critical standards of writing about 
jazz. To those of you who have uevir had 
the pleasure of reading the works of tins 
school of criticism you can do no better 
than to begin with this fine volume by 
TTodeir, If your bookstore doesn't know of 
its existence, which wouldn't surprise mc 
much, they ean order it for you from Grove 
Prodis, 795 Broadway, New York 3, Ul. $3.50 
per copy which is less than nxany second 
rate LP these days. This is a particularly 
good buy if 3'Ou feel constantly called upon 
to explain your weakness for jazz to those 



who are wrapped up in '^serious'' music 
and can't understand why a man of your 
obvious intellectual attainments should 
have such a regrettable blind spoL It will 
give you plenty of ammo for the next quiet 
discussion over the giu and tonic. And last 
but no les<? importantj it is a most interest- 
ing book to just read and enjoy. 

Recording Practice 

For the last few ^nonths a new and pecul- 
iar trend has developed in the jazz LP 
market that should be noted both with some 
wonder and perhaps a bit of alarm. It aU 
goes back co the current methods of studio 
recording. When a jazz group records it 
usually runs over the tunes several times 
before a version is taped that aatisiies 
everyone concerned. However, all the re- 
jected versions and incidental doodling re- 
mains on tape and is rarely erased while 
the session is in progress, A log is kept 
with the cut number of both the rejected 
slulTf and the ones okayed entered for the 
records of the recording studio for later 
lefcrenec wlien masLere> are dubbed. Most 
0 f t li c re j ccted s tn ff is then e ra scd a n d 
rjothing further happens. At least that is 
what is supposed to occur and it does iu tiie 
mnjoriiy of cases, Howeverj lately some of 
tlli^^ same waste material haj^ been appear- 
ing on tVie market under the guise of new 
stuff by some pretty well kuowa jazz people 
and they are understandably heated up over 
tlic situation. Eirst of all, the material 
undi^r question was usually rejected for 
good reasons wlicn it was origiuaUy cut. 
Tliesc reasons generally boil dowu to the 
fact that it just didn^t measure up to the 
standard of the artist at the time. No artist 
wants bis ''fluffed*^ work to be presented 
seriously to the public as examples of what 
he is doing or has done, in tlie past. 

If the contents of many a top novelist 's 
office waste basket were to be puMished 
witliont explanatory notes there would be 
an almost universal critical reappraisal of 
said novelists. The same holds true for any 
type of artist whether painter ^ musician, or 
playwright. Not only that but jazz is a con- 
stantly advancing art and what a man did 
in a studio five or six years ago might not 
even approach his concepts of the present 
time. 1 know one pianist ivho was recently 
included iu an album presenting the work 
of four top jazz pcrfonners who didn ^t 
even remember cutting the tape but only 
knew from the sound of the material that 
it was at least iive years old and could 
have been older. Her work of toda^' doesn ^t 
even resemble the stuff on the LP and 
probably never did since it is obvious upon 
hearing as to why it wasn't previously 
pressed. 



AUDIO 



AUGUST, 1956 



www.americanradiohistorv.Gom 



AIR FORCE, NAVY AND AIRFRAME 
CUSTOMERS RECEIVE FULL-TIME SERVICE 
AND INSTRUCTION ON FIRE CONTROL 
SYSTEMS AND GUIDED MISSILES. 



Hughes mamr^iiiis a highly mined organization of expert 
engineering support to the armed services and airframe manufacturers 
using the Company^s equipment^ wherever operational bases or plants 
arc located. Each of die engineers devoted to this work holds a degree in electrical 
engineering or physics, and is experienced in electronics equipment maintenance 
or design. These men arc assigned to five separate divisions of the department: Engineering 
Writing, Training School, Field Engineers, Technical Liaison, Field Modification. 





M you feel x'nM ytsu arc auaiifjed 
for jny o' tnc above 
posilioni, send uE yOU' resurnCf 
and auaJiticBUqni. 

SCIENTIFIC 
STAFF 
RELATIONS 

fiESEARCH 
AND DCrVELOPMENT 
LABOfiATORI ES 

Hughes Airrnxfi Ccntp^uy 
Culver CUy. 

Los Angelei Comity ^ CalifomU 
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In cities with 

their own Symphony Orchestras, 
and wherever else listeners 
can compare reproduced with 
live music, the preference is for 




among them the 

A 30- Watt, three-way Speaker Sys- 
tem in an elegantly-styted infinite- 
baffte enclosure, with superb tonaf 
and dynamic precision from 35 to 
beyond 16.000 cycles. 



EXPORT : 

Electronics Maiiufacturers^ 
Exporl Co,, Hicksville, N, Y. 



THER. T. nU\ 



BOX 96£, OARIEN 



SALES CO. 



CONNECTICUT 



This same artist is ri^lit now mulling 
over the possibHity of a law suit but ean't 
convince herseli that she would be able to 
realize j^yxkm out of it, e accept a lot of trou- 
ble. Trnc, many a person believes that all 
the work uf a truly creative mind should be 
preserved but moat ii-rtiata don *t agree with 
such ideas:, knowing the amount of stuff 
tliey tbeuiselves have tossed out as worth- 
less trie.?. Then there is the poor old 
knoclied'about customer to cousider. He 
fiuds himself once again in the familiar 
position of shelli7ig out first-rate prices for 
second- rate stuff. This is material aetually 
taken out of the studio waste basket but 
never labelled as such. It is as though a 
movie Avcre to be made entirely from the 
clippings found on the cutting room iloor. 
It unght be amusing for the first ten min- 
utes, but it couldn^t be taken as a true 
representatioTV of the film arts. A recent 
Charlie Parker release was so full of fluffs 
iind mnfTed cues as to be almost ludicrous 
but the album notes treated the material as 
though it were prieele^js; which it might 
have been if treated as a joke. I'm sure 
that if Parker were still on the scene he 
would have been the first to protest. The 
nature of jazz is such that a musician mui;t 
produce a lot of plain old fashioned dross 
for every aoiall amount of gold created so 
it is uisc to treat the dross as aueh even 
though it comes from the horn of a groat 
performer. All is far from gold except at 
the cash register where it all looks alike. 
It also is described alike on album i ^vers. 
but that is an entirely diifcrent ma'^er. I 
don't know what to suggest to remedy this 
situation unless it be a crackdown by the 
union or a new clause in recording contracts 
calling for the immediate destrnctiou of all 
rejected material. 

Jazz Festival 

Since this seems to be a time to cleau 
up back odds and i^nds I feel tliat a few 
notes on the just past summer Jazz ^'fes- 
tival"' season won't be too far afield, Tr^- 
as I mighi, I .^ust can't take these affairs 
seriously^ neither for the jazz they produce 
nor for the couditiona under wbicii it is 
hoard. Perhaps the connection between tJie 
two is closer than most people suspect. That 
i.s to say^ much of the quality and iuipa<:t 
of the music is closely dependent upon the 
place and time of hearing or playing. It is 
u^ore than a little disconcerting to hear a 
bines singer wailing the lyrics to HX. Jtiohc^i 
ItLpymaru Blues while the briglit sunlight 
pours down upon the iee-crcam-eating crowd 
mostly dressed in Bermuda shorts aud play- 
suits. Most jazz today is intimate stuff and 
it is niglit music at that. Beer just seems 
to miss at breakfast in much the same way 
jazz misircs at three in the afternoon. The 
less said iibout the panel discussions that 
always accompany these affairs the better. 
Ja^z among all the arts seems to be the 
fiebl tliftt triggers more talky-talk among 
college-professor-expcrts than oil the rest 
combined. It soems all that is required 
today TO make a panel' ^ its a couple of 
degrees in anything other than juusic and 
a memoiy for musicians, especially earlv 
New Orleans. Oh yes, a crow haircut helps 
but is not mandatory. There is a oonataut 
air of a^iology about tliesc clambakes as 
well as a more subtle strain of lotid self 
dcelMmation that rather roiniuds me of a 
Salvation Army Lass appearing on the 
$64,000 Question with ' 'pocket billards'' 
ns her q is est ion category. She bends over 
backwards to make licr^self appear broad 
and tolerant while at the same time she 
isn't r^nlly sure her topic i'.^ all right with 
The Powers. AH the while,, the boys in the 
pool room are vaguely and obscenely 
(Co)iUmied on page 35) 
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The Mullard EL34 can be rightly acclaimed as the 
most efficient high fidelity output pentode tube yet 
produced in Britain. It is being fitted in many of 
the British sound reproducing equipments which 
are becoming increasingly popular in the United 
States and Canada. 

Used in push-pull ultra-linear operation (dis- 
tributed load), two BL34 tubes will give 32 watts 
output at a total distortion of less than i %. The 
application of negative feedback reduces distortion 
even further. 

The EL34 is equally capable of supplying higher 
power outputs where an increased distortion level 
is acceptable. Under class B conditions^ TOO watts 
are obtainable from a pair of EL34 tubes in push- 
pull for a total distortion of 5 %. 
Another significant feature of this tube is its high 
transconductancc value of 11,000 jxmhoSi resulting 
in high power sensitivity and low drive require- 
ments. 

Supplies of the EL34 are now available for 
replacement purposes from the companies 
mentioned below. 



Avarlable in the U.S.A. from: — 
International Electronics Corporation, 
Dept. A8, 81 Spring Street, N.Y.I2, 
New York. U.S.A. 



MuUaid 



NULUHD OVERSEAS LTD., C£NTtiRY HOi/SE. SHAFTESBURY AV£., LONDON, ^NOUMD 

Mulhrd is th& Trade Mark of Mullard Ltd., and is registered [Mulja^ dj 
fn most of the pripcipal countries of the world. 
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The British Electronics Industry is making 
giant strides with new developments in a 
variety of fields. Mullard tubes are an 
Important contribution to this progress. 



Britain's 

foremost pentode 
for 25W high 
fidelity equipment 




Principal 
Ratings 

Heater 
6,3V, L5A 

Max. plate voltage 
800V 

Max. plate dissipation 
2SV/ 

Max. screen voltage 
42SV 

Max. screen dissipation 
8W 

Max. cathode current 
150mA 

Base 

Octal 8-pin 



Available in Canada from: — 

Rogers i^ajestic Electronics Limited, 
Dept. HJ, 11-19 Brentcliffc Road, 
Toronto 17, Ontario. Canada. 
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Magnecord makes the yearns 
most important news for every 
professional radio broadcasting 

engineer 



LETTERS 




NEW! p.<i3-AX Recorder 
Mcchariiini, lew CoiPi for 



/iis^ plug the new Magnecord P'63-AX into 
your present Amplifier — you convert your 
equipment at once to the industry *8 
highest standards! 



^(af^ne^^onl, first to eupinoor a mn^mt^tic 
tiipo recorder fur the [>rofc»3ionnl mdiu nnU 
r4M:orcllnK' ntudio, knawB your nccdfl -jinl, In- 
<lc£d^ linticLpflt^g tlicm. Thal^s why jM&j?ne- 
cortt has just niudo ilin year's must Jm- 
portvint iicws for every user of jiMnf;^ne£Or<I 
equipment ttrouKhnut the nation, YcB, now, 
by ropIa4:t]ns ytmr present T^fiiffnceord tnpo 
iransporfc with (ho nuw, nin^nillccnHy cni^I- 
Ti(vorc<I V-03-AX, you Instantly convert your 
professional equipment to tho finest nvailahlc 
m the InduBtry . . . wJint'ii moirts you ai^vo 
the cost of a now amplLflcr In the barg^aln ! 

The P-63-AX is powered by 3 motor 
direct drive, with two-apeed hysterosis 
synchronous drive motor. AU controls 
are swiftly operated by i>ush buttons. 
Tape speeds of 114. and 15 IPS are 
changed by switch ... no outmoded 
changing of rollers. Deep slot loading 
and automatic tape lifter for fast for- 
ward and rewind are provided. Both 
manual and electric cueing simplify 
programming^ editing. 

Solenoid brake control automati- 
cally puts greatest brake action on 
unwinding reel to eliminate tape spill- 
age. Easily adjustable bias current. 
Takes lOK " NAB reels; automatic 



shuioff at end of reel, no thrashing! 
Sf^pnv,iiY^ fivnfie, v(?f:ovd and playWack 
heads allow simultaneous record and 
playback. 

Performance? We guarantee the 
P-63-AX to be even greater than its 
laboratory specifications; Frequency 
response, 40 to 15,000 cycles at ir> IPS. 
Signal to noise ratio, 50 db at 3% 
THD full track; wow and flutter, ,2% 
at 15 IPS; timing accuracy^ 3 sec. 
plus or minus in 30 minutes. 

Just plug the P-63-AX into your 
present Magnecord amplifier (any of 
the PT6, PT63 and PT7 models). The 
P-G3-AX heads are compatible with 
your amplifier. On-rhe-spor servicing 
of the new P-63-AX is simplicity itself; 
all mo":ors and controls are on separate 
assemblies held by four easily re- 
movable boUs. 

NOTE: New NARTB oquallxer and modificoMDn V\i 
will he Qvoiloblo at vory modeil cost. 

FREE BROCHURE'-Get all the facts. 
Use the convenient coupon today! 



H^CfQ^n&corc/, inc. 

1101 S. Kilbourn Ave., Chicago 24, IlL 



MAGNECORD, INC. Depr AU. 8 

1101 S. KJIbourn Ave., Ch[caflO 24, III. 

Ploose send mo your illustraiecJ foEder on the 

new Mcignecord P'63-AX 

N a mo . 



Ad£/resx_ 
City 



-Stote- 



Electroslatic Speakers 

Sir: 

With reference to the aTti<ilG on Loud- 
spGakers, by Edgftr VLllchur, which 
nijpcared in your M^y issuGj I agree ivith 
everything the author arty 3 (1 usually do) 
until we come to the fiii.d paragraph, 
irhich eon tains the follow'ing statement; 
'^Thc great advanta^^e or the push-pull 
eleetrostatic speaker is that \\xf\ dia= 
phr.igui is driven uniformly ovor its sur- 
face^ and must therefore move without 
flexing or HjreEilcing iip\'* 
I am unable to imder.stainl lio^^ a dia* 
phragm whleh is clamped :U its edges can 
move u'illiout nexing or breaking np^ par- 
ticularly at its refionas]t crequeney. The 
impreasiou seems to be gaining ground 
that oleotrostatii; speakers are ontiiely free 
from resonance^ but they are governed by 
the laws of nature iu exactly the same way 
as any other vibrating systems. If the re- 
sponse of tlie elect 10 static unit is allowed 
to go down to ihc resonant frequeneyj the 
position is much worse than with luoving- 
coil speakers ])ecausG tlie resonance is not 
absorbed by the damping factor of the 
modern amplifier. 

r should be extremely obliged to Mr, 
Villchur if he would es^jlain how the mira- 
cle of the clamped diaphragm with equal 
movement over its entire snrface is brought 
ubout, 

n^. A, Bk^ggs, Mariagmg Bireotor, 
Wharfedale Wireless Works, Ltd., 
Itlle Eradford, Yorkshire, England, 

Exchanging Tapes 

SiRr 

]^eceutlyj 1 sent a letter to the Pan 
American TJnioix asking if tJioy could tell 
me how to go about exchanging tape re- 
cordings with people in other countries. 
The Pan American Union gave me your 
address and told me you would be able to 
give me the information I desire. 

Piiniarily, I vouKl like to exchange tapes 
with persons in Spanish -speaking countries 
becaiiHO I have fiturli^rl the huiguage for 
four }'c-ars, ITowevor, if the expense is not 
loo great^ I would like to exchange taped 
mes.sages with people tlirougjiout the world. 

Would you ple^ise tell me how to obtain 
the names and addresses of people with 
whom I might exchange rceordings, 
James Streator, 
232 Wisconsin Ave., 
Apploton, Wisconsin, 
{World Tape Pais, F.O. Box BBll. Dallas, 
Texas, should he a fjood source for n miles 
in other coimiries if thi^ letter doesu't do 
the iricU, Ed.) 

FM Broadcasting 

Sir: 

Thanlvf^ for your tip on the suggested 
SS to 9'i mc reallocation. My uard to the 
FCC goes out in the same inail with this 
to yoa. In t]\Q Li. A. area we have flue pro- 
grams out 01 KFAC on 02.3, KNX on 
93.1, and KFWB on 9 mv,. 

I wish our PM broadens ters were more 
voeal. We see lots of newspaper space de- 
voted to AA[ radio and TV program scbed- 
ulcs but next to nothing about their TM. 
The least that could be done would be to 
list the operating hours, news schednlea, 
and other programs by -.ype of program 
material. The average listener really 

has to hunt for his prograois whereas the 
A^r and TV programs are seen at every 
turn. Lct^a publicize our FM! Why keep 
it a SECRET t " 

E, BORBY, 

490 E. I9eh St., 
Costa Mesa, Calif. 
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HOW SPECIFIC DO YOU LIKE YOUR SPECS? 



AmplWierspecifications can be written many ways. In the first 
column the specifications of the A[tec Lansing 340A ampli- 
fier are presented in the spectacular manner that has become 
popular for high fidefHy products. Next to these amazing fig- 
ures are the specifications of the 340A as published and 
guaranteed by Altec. It's easy to see that the Spectacular 
bears little resemblance to the complete Engineering Facts; 



that useless data is given and necessary facts and figures are 
glossed over or omitted entirely. When you are comparing 
amplifiers don't be misled by comparing the Spectacular 
with the Engineering Facts. Both may be true but only the 
Engineering Facts give a true picture of performance. Altec 
Lansing specifications are always technically complete,, a 
true engineering report of quality performance. 





340A 


SPECTACULAR 


ENGlNEERfNG FACTS 


POWER should be expressed in cootinuous watts (noi instant 
peaks) over a Slated frequency range with A speciffed maximum 
distortion, ottierwise the rating can refer to an overly distorted 
output level or to a power peak at only one frequoncy. 


too wfltts (peak) 
50 watts continuous 
at 2% distortion 


35 watts continuous from , 
30 to 22,000 cycles with j 
less than 0,53^ drslortion 1 

) 


FREQUENCY RESPONSE should be given at a staled power 
output since an amplifier's response curve can vary drastically 
with charigin^j output powers. 


within 1 db 
5 - 100,000 cps 


within 1 db 5 - lOO^OOO cps 
0 to 5 v;atts output 
within 0.1 db 30 - 22,000 cps 
0 to 35 watts output 


DISTORTION varies with frequency and power output (see 
curve) and should be stated at full power over a specific range, 
otherwise it may refer to the lowest distortion point in the rriid- 
range. 


0.2% at 35 watts 


less than 0.5% 30-22,000 cps 
at 35 watts 

less than 0.2% 30-22,000 cps 
at S watts 


INTERMODULATION should be mensured at full power 
using a tow (under 45 cps) test frequency. Use of a hioher 
ifrequency and a selected lesser power output results in an 
unrealistically low InterniDdultition figure. 


0.5% at 15 watts 
60 cps and 7 kc, 
4t1 ratio 


1 .0% at 35 watts J 
40 cps and 2 kc, 



30C 



IDOC 



lOKC 



harmoriic distortlori vs. frequency response " 



2^KC IOC 20C 

1.5 



ICOC 



IKC 



JOKC 20KC 



lODKC 200KC 



35W.,. Q.5 



l.D 




relative frequency response 

null I I I iiiiii 




The Eng ineerin cT Facts given above represent 1he minimum 
manufacturing standards for the 340A power amplifier, 
Every 3^0A is thoroughfy tested and carries the Altec 
quality guarantee that it will meet or exceed these 
published specifications. 



aaoA 

$159,00 



For Spectacular Specifications or Engineering Facts, 
the Altec 340A povyer amplifier is the quality 
choice. Ask your Altec Dealer to show you the 340A and 
the beautifully styled Altec 440B preamplifier. 

You'll fmd they are above comparison.. 




AITEC 




m Ami A Mm mm 







Dept. 8A 

9356 Santa Monica Blvd., Beverly Hifls. Calif. 
161 Sixth Avonue, New York 13, N. Y, 
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Big 




TAPE RECORDER 
MICROPHONE 

Here's a new standard for high fidelity 
convenience . . . ior the home or small 
sludio. Attracttvely styled, and avail- 
able in matching colors^ this sensa- 
tional new lightweight champ delivers 
a heavyweight performance throughout 
the entire lone range. Omni directional 
pick-up pattern provides uniform fidel- 
ity when more than one performer or 
participant is being recorded at one 
time. 

Versatility underscores the modern 
iunctionalism of this new design. It 
weighs only 2 ounces, only VM x 2V8 x 
inches in size . - . can be easily 
handled and used by standing persons, 
or it can be rested on a flat surface for 
conference type pick-op such as con- 
ference recording. 

Quality in construction means quality 
m tonal reproduction. The microphone 
element is shielded, with very low hum 
pick-up. Model B-203, ceramic type, 
and Model X-203, crystal type are both 
availabJe with RCA type or miniature 
phone plugs. 

For high fidelity sound that is repro- 
duced to last, use American tape re- 
corder microphones. 



\A 



full vision , . . 
full sound . . . 
where fidelity 
speaks for itself! 




microphones 



ELECTRONICS D[VISION 
ELGtN NATIONAL WATCH CO, 

370South Fair Oaks, Pasadena^ California 



HAROLD LAWRENCE^ 



Music and Ideology (Part Two) 



January SS, 1036, t^e editorial 
I I pages of Pravdo^ wefe devoted to a 
^0 sudden ati<l totally riii expected attack 
on Lady Machetli of M0ensk, an openi that 
hrA been snjoyijig international success for 
years, la a niasterpieco of ci us i co- 
politic a I doublatalk, the newspaper a<..cvised 
coDiposer Dmitri Sliostakovitehj until tliGn 
tbe dai'liiig of Soviet music ^ of the eriDiGS 
of * 'Left.isfc confusion and ' 'pettj-bour- 
geois formalism.'' It deplored tbe opera's 
injeciion of sex and e:sclusion of politics, 
and described tke score in ono paragrapli 
a.s ^^a game of clever iugeuuity/'' and else- 
where as ^'coarse, primitive and vulgar.''^ 

On the surfaeej the object of Pra^vda'.'i 
stinging rebuke was tlie opera itself. How- 
ever^ it soon beeiime apparent that modern 
music hi general ^ras the larger target^ and 
Shoatakovit«:h tlie scapegoat. Tiie eontposer 
had hardly recovered liis wind wiien Fravda 
pouiiced upon hig ballet Brlgltt Brooh in a 
second editorial a week later. 

The lion had roared, and the jackals 
began to close in. Sbostakovitch was 
'Hried-' by the TJ^iion of Soviet Com- 
posers and made to apologj?.c^ Ina works 
were witbdiawu from reeitrils and sym- 
pboni<i concerts^ and a hosL of finviou^t 
lesser musieians now openly denounced 
hin:i. It was a j^hort step froxi\ Lad}/ Mac- 
hetJi to other ^ 'Meeayiag bourgeois- ninsic.'' 
Witliia month sS. sneli composers as MUhaudj 
Hindcmithj Ecrg^ Bartok^ Honegger, Stra- 
vinsky, etc.^ vanished from Ihe repertoire 
of !Rnssian orchestras. 

Pravda's editoriols represented no im- 
pulsive change in Suviei policiv on musiC, 
Once again the govern tni out had Mt obliged 
to dictate what role its composers were to 
play ]n national liio^ only it hadn't yet 
made up its mind as to what that role was 
to be. Since, at the time, Germany's risin<; 
military 7>ower was becoming a real threat 
to Ruasiau sccurityj, it was therefore es- 
scntiiil that a spirit of nationalism be en- 
couraged in all aspects of Soviet life. 
Musically this meant a i^reat^r utilization 
of folk songs and dances, a more direct 
niolodio approach, an avoidance of darinfj 
harmonic and rhythm ie devices — in short. 
^ ^ muj^ic for the masses. ' ' 

Oniic that policy had been formulated, 
the authorities looked aV^out for some new 
work that would serve as a guidcpost to 
■ ^ erring formalists. ^ * They found it in 
L^zerjinsky 's opera Quiet Mows tlie, Don, 
a potpourri of folk song material set ia 
a typically revolutionary frame. Both 
Stalin and Molotov attended the perforni- 
anoe and personally congratulated the com- 
poser, who was later awarded the Stalin 
Prize. This preceded the first Pra-vda cdi- 
torinl by ;i week — -'.i momentous sequence 
of cvejits for J^nssiau composers, 

Jnsit as the uproar began vvdtb Sbcsta- 
k<n itch, so did it end (at least for the timo 
being) with the composer of Lady Mas- 
heth. On JS^ovember 21 j on the twenti- 

eth anniversary of the O&tober Eev^olution, 
his I'^iftb Symphony was given its pre- 
miere in Leningrad. This time^ the erities 
and Fra^tida lavished superlatives on tlie 

*m mmh Street, New Torh 11, NV, 



new work. Bhostakovitch was rehabili- 
tated ^ ^ in the eyes of the public and f ellow- 
musieiaiiSj and his older eonipositionS| ex- 
cept for Ladi/ Macbeth and Bright Brook ^ 
were again freely ineluded on programs. 

Bet^veeu 1937-1947 the government 
adopted a more liberal approach to music. 
There were two main reasons for thisj a) 
it; was kept too busy preparing for and 
Hghtiiig in World War U to play ivatchdog 
over the arts, and b) "Soviet eomposers 
n^ere winning friends for Busi^ia all over 
the Allied world. During this decade, some 
of that con 31 try ^3 most outstanding modern 
works were composed. From Prokofiev came 
Alexander NGmky^ Symphonies Nos. 5 and 
G, Violin Concerto iSfo, 2, Cello Concerto, 
Viol i a Sonata in Dj and Quartet l^o. 2; 
from Shostakovitch, Symphonies Is^os. 5 
through 9, Quartet^ Trio, and Quintet (for 
tMs last work Sliostakovitch received the 
Stalin Prize of 100,000 rubles, the largest 
sum of money ever paid for one piece in 
the liistory of music), MiaskoTskj com- 
posed seveu symphonies^ and Khateha- 
turian hi& three famous concertos. 

In February 1947, the leading composers 
in llussia were Prokofiev, Shostakovitch^ 
Mi;i;skovsk3' and Khatcbatnrian. A year 
later J it would have been difficult to nnd 
their works performed aupvhere in Mos- 
cow. What had happened? Soviet musical 
policy had simply made a complefeo about- 
face. It 1 1 ad taken three decades to do it^ 
but there it Tvas. The fiery revolutionaries 
who bad once rejected all pre-19l7 music 
as decadent new were condeDining with 
equal fervor all truly eon temporary dtusIc, 
In both cases, the saine Ideological argu- 
ments were brought to bear. 

It all began shortly after the thirtieth 
anniversary of (he Revolution, Stalin ^ 
Zhdanov, and a hallful of party oflicials 
attended a closed premiiTc of a new 
opera by a yomig Georgian composer 
named Muradoli, The performance was a 
liasco. A few weeks later, a special .session 
was called of the Central Committee of the 
Gommuni^it Party to look into the state of 
Eu&sian music. Never before had the coun- 
try's celebrated musical fif>ure3 been sub- 
jected to such a barrage of criticism. At 
ono stroke. Chairman Andrei Zhdanov and 
hisi henchmen declared all the works of the 
Big Four, and their followers^ worthless. 

' Bourgeois f ormalii^m ' ^ was the priuei- 
pal char go levelled at the defeudanta. To 
understand the meaning of the term^ Ict^s 
Exainine each word hy itself. 

^^Bourfjeois^ ' implies a divorce between 
the Soviet cotuposer and the masses, 
brought about by tho former's snobbish 
theory that the public needs time to com- 
pre hen d m o d er n m usi e . This co ncep tiouj 
^^on eluded Uio Central Committee, leads tci 
a thoroughly individualist^' approach in 
which the composer feels that he is not 
creatiag for today but for posterity* As a 
result, idcologieal overtones arc conspicu- 
ously absent from his works, despite the 
devious manoeuvre of providing them with 
patriotic titles. Another sympton of bour- 
geois writing ia the " renunciation of classi- 
cal tradition,'^ wluch, aecordiug to 
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Iff it's worth Engineers' 




. It's worth Engineered Cabl( 



Belden 

souM syTui* cmts 

o permanent, trou 
lie instaUation. 

-Items from the 
complete BeWen l-ne 



The TV staiioTL, the ^'iysiems for 
music paging, and inieTcom- 
munication in the new 
Prndnihtiftl Injuin/nrr Cofupftny 
of yiniericas Building in Chicago 
have been — wired by Be} den. 



In 



i 



8-8 



Belden 

WIREMAKER FOR INDUSTRY 
SINCE I902 
CHICAGO 



Magnet Wire * Lead and Fixture Wire • Power Supply Cords, Cord Sets and Portable Cord * Aircraft Wires 
Welding Cable • Electrical Household Cords • Electronic Wires • Automotive Wire and Cable 
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It is hard to describe "sovitid." The picUirc above gives a pretty good iduii of whnt a 
TlNY-MiTB looks like, but what it sounds like . . . that's not so easy. 

Jf we used words ifkc "bcautifuL" "sonoroiii>/' "rich-bodied/' you'd conjure up 
some son of mental auditory response. But at best it wouldn't be accurate. You have 
to actually listen with your own cars to know what "sound" rcaMy sounds like. 
You'd have to look twice to believe that the magnificent sound produced by the 
TiNY-MtTE was emanaling from an enclosure only 21" h. x l5V2"w, x 12"d. 

It's no irick to achieve good results with a large enclosure, but realizing the great 
need for limited space enclosures, wc set ourselves the goal of producing the finest 
small enclosure possible. .. . This is it! 



JUST LOOK AT THESE FEATURES: 

1, The fmly auiiciless-comoi^ oticlosiiic for hmU 

highly tfTiciciH I'nivcr^iiy lioi ii-loLulcct pl\:tSL-- 

invcrsioii pi ijicipJo. 

Versatile <lcsij»ii p(n-i»it5 use in room ;iti(l c<'il' 
ing cxmicrs or alonj^ f^i* w^)!. /lU extc-iioif:. iii- 
ctuctiiig iht: ]}(':iii[iri]lly fimslicfU pLi"^ 

mitring unlimited tkcoiiiting pr>Nsib] lilies. 

5, ConsMiiclioiJ CijiJiil^ ihu fiiitst r^ihinetry. I'll) I 

W wood used [}iro\i[j[iai:t. Mioroug])!) l>r;Re<T. 



4» Supplinl uilll intHtiUiut; Ijm;(u[ cut r>ui Toj 12" 
s]>L:ikei ; luhijUer tor 8" J^jienkcr with ample i^p:icc 
for (\v't:t:[cr f>pt[ii]ij^ is ;u;n"hih]c. 
5. Mo iJioit s[rii[;K'"^f^ install speakers. BafFIC 
boa id is crisily removed a I fiont of cabinet. 

Thr 'rJSY'MJTK mnkix tmy ^peu k^r so tm d its 
hr.st. M/.-/rhitr^ thr supj.-vi) ipiaiity of I he TINY- 
MI')'}',, 1/ niiirrsily ofjfy.i fhc Irivt^fst setdUimt of 
^V'^ nyul 12" 2- iiJid S-'^t.'tiy iyifftS\ml'i ...to fiuft 
(my bmliii-t i\:/iuitrin/jnL I'i.^it youf favorite Hi- 
I' I t cnirr {nul liilvfj for yourself . 

Mahogany ... $35*75 
Blond 42.25 

UNIVERSITY LOUDSPEAKERS, Cnc. 80 South Kensico Ave., White Plains, N.Y. Unfinished . 34.00 




Zhdanov, is merely aji additional form of 
escape froTn reality. 

* Proof of these accviaations yins in- 
troduced at the hearings. HodeTn Soviet 
works are adniired in the West not by the 
working people but by * ' reactionaries . , . 
bandits and imperialists/' while in EussiSj 
letters from workers in factorioa and on 
eelleetive farms ponr into Pravd/Xf I^vestia 
;\nd other newspapers eritieiKing these same 
uerksi ^*Wliy js it that/' wrote one prole- 
tarian, **whe'n I listen on the radio to the 
Piariiitaky Choir of iSong and Dance, or 
bo bits of Tchaikovsky 'a Bug en One gin ^ 
I really enjoy myself and when I listen to 
\\\\ that modern stnJBt' of ShostaKovitch and 
Prokofiev, I dou'tf 

The word * ^ f orin:tli^in ^ * concerns itself 
mostly with technique. Any piece of music 
that contains elements of ao-callcd dec n dent 
Western " innovations/' is likely to be 
regarded as formalist. Intricate rhythmic 
c 1 1 a n gesj po i ) t o n a 1 i iy^ disso n a nee 0 1 any 
sort^ and other ^'stunts and contortions*' 
were f rowniiii upon. ' ^ Give mc a tune E 
can whistle,'* could have been tlie slogan 
of the monitors of Soviet musical culture. 

How then did the Central Committee 
explain away the en or mo na pre.s;tif^e of the 
Ri^: Ponr in Knssian mnt^ical life? *^Syco- 
phantie^ bootdicking critics" built them 
np before the public, M'hile at the Moscow 
Conaervafcor}', imd other leading music 
school?^, 'wc seo nothing but little Sliosta- 
kovitolies atui little Prokoilcvs. ' * 

Pew COinY>osors at tlie meetings came to 
the defense of their V>elcagnere(l colleagues. 
Hut there were counterattacks osi a limited 
scale. In reply to the charge of jnodernityj 
Knippcr stated that ^'musical JanguagCj 
like literary language^ develops. Wc can- 
not speak today with the language of 
Ho rod in and Tchaikovsky.'' Sbajporin came 
np with a term to answer ''bourgeois 
formalism.'" It was ^ ' cpigonism/ ' or blind 
inii(;»ti<ni <if classic masters. The :fiual out- 
conic h;iil ;j I ready been decided before the 
mecHn^^s had begun, however^ and on 
Pebruary 10^ 1948, the DcRree was issued. 

As for the Big Pour J Bliostakovitcli and 
Kh a t c h a t [ n i a II apolo gi^e c! , P roko fie v sent 
llic C'onnnittoe a not so-contrite message, 
and iriaskovsky, who wasi then sixt^'-eight, 
did not res]>M]id at all to tlto summons. 
Disillii.sionod and sick at heart, the old 
CO) n poser died la Atoscow two years later. 

Two months after the conference, the 
ban 031 performances of the Big Four was 
gr:ulua!ly lifted. The effects of this latest 
ohieinl bondtshellj however, wei-<^ far-reaoh- 
jn;^. Proknfii.»v 's attempt to please the 
antijuiities by writing an opera about a 
Icj^icss Soviet ynlot failed. Although Shosta- 
kovilelj hn<i better Uiek with Song of the 
hi,s work,s wevii nevertheless care- 
j' Lilly scrutihtzcd by the government. Pro- 
kofiev filially kit upon the right formula 
uilh liis 7V^f i^/^i-praised last symphony, 
.Vtter the Xew York premiere, Virgil 
'I'hcinson snrlly rcporfod in the Herald 
rriljuue that ' ' ir. lie.ivs .i striking; re- 
scnil>Janee to what the i>!irty leaders .say 
they wantv , . . It is stirky and siweet and, 
in its lighter moments, just plain silly. 
Wore it not so signerl, I slionld not believe 
that Prokohi v wrote it.'^ 

Through storks li];e Song of ihe l^or^ists 
and the Symphony Xo. 7, the heav)" liaud 
of government censorship is all too evident* 
Until 194Sj composers could more or Jess 
write around n^meaneriticism '. In the late 
Thirties. Prokofiev once said, *'They al- 
ways attack compoi^ilions they carmot 
and crista n<;L If wo were to take them seri- 
oui^ly we would stop writing music/' 
Events tragically disproved Prokofiev's 
optiniistic remark. It now remains to be 
seen whether the new leadership will re- 
pudiate Stalin theory of musie by' decree. 
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HIGH-FIDELITY TURNTABLES 




irouette 



Professional performance standartls combined 
wi(h maximum simplicity of opera li on. Beauti- 
fully machined 12" or 16'' cast aJuminum lurn- 
rablc5 for super-smoothj rumble-free operation. 
Choice of hcAvy-duty four-pole motor or 
hysteresis synchronous motor to meet all rc- 
quiremenis m speed accuracy. Three-idler drive 
system with iniorchangeable idler wheels mini- 
mizes wear. Siogle-flick shift, operated in one 
plane, selects 3373, 45 or 78.26 r.p.m. speeds 
and shuts off motor. 

Model T-ia, yf' Jomrobia, four-pole mdlor S 66.00 
Model T-lflH, 12" torntflble, ^yJ^e^e^^^ motor Ur.OO 
Model T-68| turntable, fdur-pole motor 87.00 
Model T-68H, 16" tufntahlc, hyitereiij moJor 147.00 



TAPE RECORDING ond PLAYBACK EQUIPMENT 

RRESTO R-11 Series 

Professional Tape Recorders 

The ul rimate in recorder- reproducer units. Three full- track 
heads. Tape speeds 15 and 7^2 ips, with others on special 
order. Reels si^es 10 Vi" or l'\ E>:clusive capstan drive 
with hysteresis motor. Torque-type reel motors. Solenoid- 
operaicd, self-adjusting brakes. Variable fast-speed control. 
Wired for remote control. 

Model R-1 1 tape traniport ruethanlsm (cha«ii cmly) $ 775.00 

Model R-n in carrying iaie. . 827.00 

Model SH-IT recording ^oniale (includes R-ll metPiflnijm, 

A-901 omplifier ond CC-2 Jtudto cdJisofe) 1250.00 
Model $A-S remote control iwitth „ .. 40.00 

PRESTO 5R^27 T£i|»e Recordei- 

A moderately priced tape recorder for professional and 
home use. Consists of R-27 tape transport mechatiisfn and 
A-920B amplifier. Three separate heads. Three-motor 
drive, including hysteresis capstan motor. Tape speeds 
15 and l^/i ips, plus fast forward and rewind. Reel si2es 
up to S^'. 10-watt amplifier has two built-in speakers 
and controls. 

MadeJ XR-27 tomplele in iwo porfobte carrying cajei . S588.00 

PRESTO Long-playing 

Tape Reproducer for Background Music 

8 hours continuous playback from reels with dual- 
track operation at 3% ips. FooJ-proof, tro\ible-free, 
economicaL Complete assembly includes PB-17A tape 
playback mechanism^ A-904 preamplifier and CC-4 

(horizontal) cabinet'*'. Complete . $996.00 

^Cahinet's iov vertical momiihig avitllahle 




DISC RECORDING EQUIPMENT 

PRESTO 
K-11 




Til r^e- Speed 
0i$c Recordei" 



Ideal for home or semi-professional use. Three- 
speed operation without adapters. PRESTO 
Cutter head for both standard groove ( 1 lO-line 
pitch) and microgroove (220-linc pitch). Re- 
cords disc5 up to l3Vi" diameter. Comprises the 
popular T-18 Turntable* recording and playback 
amplifiers, hi^^h-fidelity pickup with turiiover 
cartridge* and two speakers (woofer and 
tweeter) mounted in cover of carrying case. 
Separate microphone and radio inputs, mon- 
itor jack, level indicating meter and recording 
cquaU2er also featured. 

Model 

complete with hysteresis motor $445,00 
Recorder mechanism only, 

with hystercsfs motor 259, SO 



RECORDING DISCS 

PRESTO Green, Brown* 
White and Orange Labels 
for Instantaneous Record- 
ing. Single and Double- 
Sided Masters. 
The perfect disc for every recording need. 
Optimum performance combined with highest 
permanence. Made to conform with rigid 
PRESTO standards and quality-controlled at 
every step. 

fkUo available frcm PRESTO— a complete line cj 
sapphire and slelli/e cuttiug and playback needles. 



the 



LOOK 

different 
it counts 



where 




Functionally designed with- 
out mechanical or electronic 
"ging-er bread'* , . . precision- 
engineered without com- 
promise.. .massively 
constructed without econo- 
mizing on components and 
machijied parts . . . custom- 
built without short-cuts . . . 
quality-controlled without 
fail . . . THAT'S the Presto 
Look - result of a quarter 
century's experience as 
America's leading manu- 
facturer of tape and disc 
recording equipment. 



TAPE RECORDER AMPIIFIERS 

PRESTO A-900<-5p A-901 
and A-S20 Amplifiers 

Designed lo complement PRESTO tape recorders. A-900-5 
has separate record and playback channels^ three-micro- 
phone input, 250'Ohm low.Jevel mixer, illuminated VU 
meter, and 500-ohm output with +20 db maximum power. 
A-90i is similar to A-900 except for single ?00-ohm trans- 
former input instead of mike inputs. A-920 is more 
compact, has both microphone and playback preamplifiers, 
single 250-ohm mike input, 10 watts power output into 15 
ohms with provision for 500-ohm output at 0 db, plus 
two small* buili-in speakers. 



Model A-900-5, for rotk maunHng._ , 

Model A-901, for /ack mounling _ 

Model A-920, for rnik mounling _ 



_$388.0D 
.. 350.00 
309,00 




Export Division: 
25 Warrcrt Street, New York 7, N>Y, 

Canadian Division; 
Instantaneous Recording Service, 
42 Lombard Street. Toronto 




Write for technical data to^' 

RECORDING CORPORATION 

PARAMUS, NEW JERSEY 
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EDITOR'S REPORT 



FALL PREVIEW 

NEXT iMON'TH's ISSUE wWl c<ivvy a preview of the 
new items to be on view at the New York Iligh 
Fidelity Show September 27-30 at the New York 
Trade Show Buildings We were fortunate in being 
able to attend some of tlie exhibits, jnst elosed this 
past week, of the National Association of Miisie Mer- 
chants. We have always enjoyed the fall audio shows, 
but the XAMM show was held in both the Hotel New 
Yorker and the 'i'rade Show Euilding so we could 
compare the two locations. We ^ay nnequi vocally that 
the new buildino^ is far superior to the hotel as the 
site of an audio show, not the least of the reasons 
being the air conditioning-. This shouldn't be so im- 
portant during the last week of September, but the 
presence of^ say, 3000 people at once is certain to raise 
the temperature somewhat, so the air conditioning^ 
may well be a blessing. The lighting is better, being 
fluorescent throng hout, and the acoustics are certainly 
as good, if not better. On the whole, we look forward 
to a hig-hly successful fonr-day show — the first one 
staged by the Institute of High Fidelity Mamifae- 
turers in New York City. During the past week it 
became necessary to open up the sixth floor of the 
Trade Show Building for exhibit space, since all could 
not be accommodated on the 3rd, 4th, and 5th iioors 
whieh were originally scheduled for the show. 

The NAMM show gave us an opportunity of seeing- 
some of the new items to be exhibited to the public 
for the first time at the NYHFS. With this slight fore- 
taste of what we inay expect, let it be said that no 
one need feel that ^'everything lias been shoAvn before, 
so why go this year." dust a hint — one item in tlie 
electro -mechanical field is a knockout — be sure and 
see it 

16-2/3 RPM AGAIN 

Some months ago we had occasion to eommeni on 
the possibility of having another speed for records — 
that comment being engendered by tlie Highway 
Hi-Fi that had been shown by one group of automo- 
biles. Let VIS pass on a few additional remarks just to 
clarify the still-possible fourth speed. 

Recalling the specifications for Highway lli-Fij yob 
xvill notice that the stylus force required for proper 
reprodnction is of the order of two repeat two gi ams. 
And furthermore, the styhis tip radius 2uui^t be one- 
half mil. 

What does this iuean with respect to home nse of the 
fourth speed? To be sure, some record playing equip- 
ment will rotate at the new speed. And at least one 



mauufaiiturer (whose advertisement happens to face 
this page) has available a picknp with a 1-rnil stylus 
and a V^-mil stylus so as to take advantage of many 
current LP records which are cut with a Y groove, 
and attendant improved reproduction in the higher 
frequency range. And it niay track satisfactorily at 
two grams. But we are willing to bet that the average 
record-playing eqnipment will not work at two grams 
reliably — cei'taiuly not with a minimum of intermod- 
ulation distortion. 

Aside from the small catalog of HigJiway Hi-Fi 
records, we know of no other sources of music on the 
new speed. Talking Books are available, of eoursCj and 
if that source of program material is what is desired, 
the fourth speed is a necessity. Our only aim is to 
discourage delay on the part of potential purchasers 
of turntables while they wait for a fourth speed to 
make its appearance. In other words, we do not feel 
that the source material for the lG%-rpm phojms is 
likely to be abundant for a long time to come, even 
though the equipment may be available. 

Then, too, all of Audio's readers are quality con- 
scions. And if there is still any doubt, we suggest that 
they refresh their memories of reproduction at the 
higher speeds by comparing a modern and undeuiahly 
high-quality LP with a 7B-rpm mierogroove record. 
Same difference like AM and PM. In the meantime, 
if you need a good turntable, make -sure that your 
requirement for the fourth speed is so important that 
you can a/Yord to wait. 

Changes and improvements come alougj but not all 
changes are improvements, Eemember the ho rise that 
died on the day his owner finally got his diet switched 
to 100% sawdust. 

GREMLIN DEPARTMENT 

Much as wc hate to admit it, we had that old trouble 
again in the iMay issue. On page 26, four resistors 
(R>,^, E.^:,, Kjo, and R^i) were shown in the schematic 
as 500 ohms whereas in the parts list (page 76) they 
were shown as 50,000 ohms; similarly, R,.t was shOAvu 
as 22 ohms on the schematic and as 22,000 ohms in the 
parts list. 

-lust for the record, the lower values are correct in 
both instances — 500 ohms for the four grid stoppers 
in the regulated power supply^ and 22 ohms for the 
current limiting resistor in the bias supply. Please 
change the figures in the parts U^t on page 76. 

Aetnall3\ there are in the vicinity of 50^000 words 
in an average issue of Audio- — if we got every one of 
them right we would be awfully lucky. But we do try- 
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t^laait nx£tv slU v<^uj? px^esent system i^^pii^oduces! 



Recent improvements in high-fidelity recording have captured the full tonal 
color of every mstrument in the orchestra . . . every subtle shsidiag from the 
brilltance of the violins to the deep roil of the kettle-drums is impressed oti 
discs made with the latest recording techniques. Yet this dazzling other -world 
of sound may be beyond the capacity of your present high-fi equipment ... in 
terms of sound reproduction, you may be buying only half a record! 



PICKERING professional-quality components— /^^ besf that money can buy 
—recreate all of the music on fine microgroove recordings— give you the rich- 
ness of reality that makes listening the extreme pleasure you have 
dreamed about . , . but never experienced. 



PICKERING components include the worJd-rcnowned 
"FLlJXVALVE" magnetic cartrid^jc with one-mil or haJf-mil 
diamond scyli . . . the Pickering ^10 Audio Input System, 
combining p^campl^^ie^^ record compensator^ and equalizer 
network (each of which is available separately) . , . 
the famed Pickering Model 190-D distortion-free tone arm 
,..and the revolutionary new PICKERING ISOPHASH 
electrostatic SPEAKERS, which reproduce music so faithfully 
I hey jtiusJ be heiird to he believe A} 





OCEANSIDE. N.Y< 



PICKERIN^G & CO., INC. 

Professional Audio Components ^ ^ A 

. . . Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detatled literature: wrfte Dept. A- 12 

EXPORT: AD ALrR[EMA, fNC, 89 BRO&D ST.. NEW YORK / CANADA: CHARLES W. POlNTON LTD.. G ALCl NA AVE., TORONTO 
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TRANSISTORS-first family of electronics 




1948- Early '*point 



contact" transistor. 



1950-Earlv 
"junction" transistor. 





"Grown junction''; 
used to amplify 
received speech in 
special telephones. 




"Grown junction/' 
tetrode type; high 
frequency amplifier. 



"Alloy junction''; used 
in first completely 
transistorized carrier 
telephone system. 




"Alloy junction 
low frequency 
power amplifier. 





Pliotolransistor; 
provides electric 
''eye" for direct 
distance dialing. 



Experimental 
"diffused base" 
transistor. 




"Diffused base"; 
high frequency 
broadband amplifier. 




I 



In 1948 Bell scientists Announced 
their invention of the trnnsistor— n 
tiny device ^ible to amplify signals 
a hundred thousiinc] times using a 
small fraction of the power of an 
electron tube. 

From this oiiginal "point conhict*' 
transistor has grown n distinguished 
family of immense usefulness to 
electronics. Some of its leading 



members arc shown here, in approxi- 
mate actual .si:^e, with their scientific 
type names. 

For telephony the transistor has 
opened the way for notable adx anccs 
in instruments, transmission and 
switching. Elsewhere it has opened 
the way to advances in hearing aids. 



television, computers, portable radios 
and numerous military applications. 

Bell s transistor family is typical of 
the Bel] Laboratories research that 
helps keep your telephone service the 
world's best — and at the same time 
contributes importantly to other 
fields of technology. 



BELL TELEPHONE LABORATOR[ES 

WORLD CENTER OF COM M UrM IC ATI OfSlS RESEARCH AND DEVELOPMENiT 
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Baffles Unbaffled 



E. J. JORDAN '^ 

Part 1. The author presents a thorough discussion of the design, con- 
struction, and performance of the various methods of mounting loud- 
speakers, ranging from the flat baffle to the most elaborate enclosures. 



JUDGiKG FROM the number and n a hire 
o£ queries that have been received 
regarding loudspeaker enclosures, it 
has been realised that a great deal of 
confusion and misconception exists. 
This is not surprising when one con- 
siders DiQ presentation of much of the 
information on this subject. We have, 
on the one hand, the highly technical 
discourses coupled with the advanced 
mathematical treatment that is necessary 
for the basic understanding of acoustics, 
and, on the other, empirical and often 
i n a c cu r a to I nf or m a tion wh i ch , b ein g 
more readily absorbed by the reader, re- 
ceives ^^ide publication and when one 
asks "what type of enclosure shall I 
use?" one is immediately confronted 
with a diversity of answers govenied 
often by person al p r e j u di ce and s al es 
talk. 

An attempt is being made in this 
paper to clarify this position. Ill due 
course, all the principal types of en- 
closure will be discusscdj leading finally 
to the description of new developments 



REAR 
SUSP£KISION 



Fig. 1. Typical loudspeaker cross seciion. 
D = speaker diameter; d =s pIsJon dia- 
meter of cone; 7id^/4 = pision area. 

that have been made. The aim throug-h- 
out is to provide a good fundamental 
outline of the principla^ involved in 
each type of enclosure and to discuss 
fully their merits and demerits^ these 
hcing demonstrated, where possible^ by 
impedance curves, and to include the 
necessary formula and guidance for 
the home constructor to enable him to 
determine readily which type of en- 
closure is most suited to his particular 
requirements^ and to design and build 
such an enclosure. 



^-nnnn — 1( — maa/^ — ^aaaa^-i 



* Goodmans Industries, Ltd., Axiom 



Fig, 2. Loudspeaker analogy, R^. = friction 
lass in cone; = mass of cone; = 
compliance of suspension; R^^ = radiation 
resistance. 

So that we may form a foundation for 
future discussion, the following elemen- 
tary facts are set out. 

A loudspeaker cone^ when Teproducing 
those frequencies where the wavelength 
is large compared to the cone diameter j 
behaves appro:ximately as a rigid dia- 
phragm of area ^r^ where r is the radiuB 
of the cone base. {Fig. 1). This is known 
as the piston area of the cone. If the 
cone is vibrating in free air each surface 
of the cone will cause alternate com- 
pressions and rarefactions in the ad- 
jacent air layers which will in turn be 
radiated as sound waves. Where the 
distances between surfaces is short com- 
pared with a wave lengthy the air com- 
pressed on one sui*face will flow into 
tl 1 e r a r et'ac ti on occu r r in g si mu I ta ne- 
ously on the other, and the total radi- 
ated sound energy will be negligible. A 
loudspeaker cone under these conditions 
can be regarded from some points of 
view as analogous to an electrical cir- 
cuit which takes its simplest form as in 
Fig. 2. 

This is a series resonant circuit where 
the current in the circuit is analogous 
to the cone velocity, and the power de- 
veloped in is analogous to the radi- 
ated sound power- — and it will be seen 
that for a given value of 11^ this will 
reach its maximum at the resonance of 
and C(.j i-e. the bass resonance of the 
loudspeaker where the Impedance Z- 
1 

to = + and the current rises to 
a high value limited only by these re- 
sistances. Below this frequency the re- 
action of rises rapidly and the cur- 
rent through li^ falls correspondingly. 
If the loudspeaker is unbaffled it takes 
very little energy just to push air from 
the front to the back and vice versa^ 



R,-\-R,,^j (^W M,~z~^-j simplifies 



and we say that Ea is lo\v. Consequently 
the radiated power is low, although at 
res 0 n a n c e th e vel o c i ty and arapli tu de 
of the cone will be very high, {Fig. 4). 

It will be seen throughout this paper 
that velocity characteristics are indi- 
cated by voice- coil impedance curves. 
This is for convenience and is justified 
if the base of the velocity scale is repre- 
sented by a line drawn at that impedance 
presented by the voice coil if the voice 
coil were clamped. This is shown by 
the following 

= Total impedance of voice 
coil 

Motional impedaiiee 
Clamped impedance of 
voice coil (d.c, resistance 
at low frequencies) 
V = Velocity 
Now Z,ji ^ V 

Z,-Z,^^ 
At the frequencies we are considering 
Z^ = dx. resistance = 12 

Then d = 0 if we draw the velocity 
base line at Z^^12 




Fig. 3. Common meihods of mouniing 
loudspeakers iri a wolf. 

The velocity curve is therefore an 
indication of the radiation from the 
coue. Tt is not necessarily an indication 
of the total radiation from the com- 
bined cabinet and loudspeaker system^ 
but is nevertheless very useful in de- 
termining the action of an enclosure 
and in this respect is move useful than 
pressure response curve, sijticc these 
vai*y greatly with microphone position. 
It is for these i^asons that velocity 
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eul'ves hav^ been used throughout. 

We have seen that to secure good 
radiation at the lo\v frequencies, the 
radiation from the rear of the ooiie 
mu£;t be prevented from can celling ihiit 
from the fronts and Tve shall discuss the 
various means of doing this* 

The Flat Baffle 

This is the simplest method of loud- 
speaker mounting. Ideally the dimen- 
sions of the baffle should be inSnitej but 
a very close appi'oximation to this is 
achieved by niounting^ the loudspeaker in 
a wall^ e.g, the partition wall between 
two rooms. This method is used quite 
frequently and the following points 
should be borne in mind: (1) It is 
rather important to mount the loud- 
speaker on a sub 'battle as shown at (A) 
in Fig, 3, The snb-baiifle should be of 
substantial wood or chipboard % to 1 
in, thick. With the loudspeaker mounted 
as in (B) or (C) it will be seen that 
an air colunm is set up in front of the 
cone J the length of \vhich is equal to 
the tkickness of the walL This air col- 
umn will have a natural resonant fre- 
quency. If for example the wall is 2V2 
im thick then this freqiicnr y will be ap- 
proximately 968.4 cps. As a gejieral rule 
the thickness 01 the baflle should not 
exceed one- tenth of the diameter of 
the opening, unless it is bevelled. 

(2) The position on the wall al^o 
calls for some consideration* It is pref- 
er able to mount the speaker near a 
corner since this inerc-i^ses the air load- 
ing on the cone and improves the bass 
radiation. The reason for this will be 
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seen later. The lieight of the speaker 
above the floor is largely a matter of 
pei'sonal taste with regard to the high- 
f requeue;.' distribution; e.g, if the 
speaker is placed near the floor there 
may be excessive absorption of the 
high frequencies due to furniturGj car- 
pets j and so on^ although the low fre- 
quencies wall have the advantage ofj 
efiicctively, a corner position. It is 
usually preferred to have the speaker 
at ear level Avben one is seated in the 
normal position. Often it is better to 
sit slightly oiV a^:is, especially when 
listening to orchestral music j since tlie 
inevitable beaming of the high fre- 
quencieSj however slight, cause one to 
bo unduly aware of the point source 




Fig, 5. Cross secMon of closed box. 

which may spoil the realism of the 
reproduction. 

It will be appreciated that much of 
the foregoing will apply to all forms 
of speaker mounting. 



Smair Flat Baffles 

Often wall mounting is not possible 
and reliitivcly small rigid bailies are 
used. In general, the haek-to-front 
e an eel la tion o c e u r r ing i th an u n - 
baflled speaker occurs also with a small 
baffle except at a lower frequency. 

Considering firstly a cirijular baffle 
with the speaker mounted centrally, 
then the nunimum radius r required to 
maintain the radiation down to a given 
frequency / is given by 



V3l 



311 ft. 



Fig, 4, Voice-coJf impedance of loud- 
speaker in free air (doited curve) and 
mounted sn wall (solid curve). 



Where A - wavelengtii at f requency /, 

There is no point in maldng / lower 
than the bass resonance of the loud- 
s]3eaker since, as we have seen, below 
this frequency the radiation falls rapidly 
due to the increase in the stiffness 
reactance 2). The use of a circii- 

hxr b a file, liowcver, is not recommended 
since the path length from front to 
back of the loudspeaker is the same 
in all directions and standing waves 



T 



Fig. 6. Analogy of the closed box 
mounting, 

will be set up causing a series of peaks 
and troughs in the loudspeaker fre- 
quency response, The preferred slmpe 
of a small baffle is an iiTegular one, 
e.g. a square with the loudspeaker 
mounted off-center, in wh.ich ease the 
niinimum dimensions should be de- 
tor mined as for the circular baffle where 
r = the distance from the centre of the 
speaker to the nearest edge. More usual 
However, is the rectangular or square 
bailie^ and the minimum dimensions here 
.ire given by 

? = ^or — ft. 

where ^" the length of the sinnllest side 
of the rectangle or the side of the 
square. 

If J for example^ we have a loud- 
,-^peakcr with a bass resonance at 60 
eps and we require to mount the speaker 
on a square Imftirt, the optimum length 

oC the side is given by or BA2 

oO 

ft. Such baffles mast be rigid and if 
made of wood this should be of thick- 
ness not less than one tenth of the 
hallle hole diameter. 

The analogous electrical circuit for a 
loudspcidccr mounted on an infinite or 
finite baffle of optimum size is similar 
to that shown for a loudspeaker in free 
air (Fig, 2) except that the baffle pro- 
duces a large incrf:ase in Ea and a small 
in crease in L^. We should therefore ex- 
pect to find a corresponding decrease in 
the cone velocity and the resonant fre- 
quency. This is shown in Fiff, 4. 

It is sometimes not realized that small 
loudspeakers acting as treble units 
should be mounted on a baffle large 
enough to ensure full radiation down 
to about half the crossover frequencies. 
This is necessary since the crossover 
does not occur sharply, but there is 
some over 'lap. 

If, for example, the crossover is at 

a IjOOO cps, then the baffle size for the 

.IT .1 Til 565x2x12 
treble unit should be iqqq = 13.6 

in. square. If the baffle is rcctangnlarj 
this should be its smaller dimension. 

Considering again the low frequencies 
from the point of view^ oz the commer- 
cial set mannfaetureiv the optimum 
baffle sbe is very often far too large 
even when frequencies as high as 100 
cps are the lower limit and a flat baffle 
of any size or shape has little aesthetic 
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Fig. 7. Typical resonant frequencies of 
various sizes of loudspeakers in closed 
boxes with volumes from 1 to 5 cu» fl. 



appeal, so the baffle takes the form of 
an open backed cabinet. 

The limiting frequency in this case 
may be calculn ted using the fornmla for 
circubr baffles where r is the distanec 
from the center of the loudspeaker cone 
to the nearest point on the rear bomul- 
ary of the enclosnve ; the sides and top 
forming part of the baffle. 

A cabinet of this nature^ however, has 
an air column resonanee^ the frequency 
of which approximates to 

wliere I - depth of 
cabinet 

c.7m Ia 

J. = area of 
open back 

when all dimensions are cxpv(^ssed in 
inclies. The above expression will be 
discussed more fully in a section de- 
voted to tnncd pipes. 

In addition to fj there will be a 
number of harmonically related reso- 
nances fs, fs, !\, ete. where fn^^^fo 
n being any whole number. These reso- 
nances give rise to the unnatural boom- 
ing quality that is characteristic of 
many commercial receivers. Often this 
introduces an artificial bass which com- 
X>cn sates for the fall in true bass due 
io the insufficient baffle area. 

To achieve thi.s^ the bass resonance of 
the loudspeaker must be carefully 
chosen. It is usually undesirable to 
have this higher than the frequency 
givon by the above expression. Maximum 
bass accentuation will be had when the 
resonance frequency of the cone is equal 
lo fj. If, however^ this is excessively 
hooniy, a speaker having a lower cone 
res 0 n an t f r equc n ey sho n 1 d be used. 
This will also have the advantage of 
extending the bass range. Where the 
cabinet contains the auxiliary radio ap- 
paratus the formula given for fj will 
not be accurate, but may still be used 
as a guide. If the cabinet is v(;ry small 
(e.g. extension loudspeaker cabinets^ 
etc.) fi may be of the order of 400 to 
500 cps. In this ease, it has been found 
that the most pleasant results are to 
be bad by the use of a speaker with a 
cone resonance between 70 and 00 eps. 

The True hi finite Baffle has the ad- 
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vantage of providing full radiation 
down to the cone resonance of the loud- 
s}>enker without the introduction of 
other resonances above this frequency, 
and is therefore suitable for high-quality 
reproduction. 

Small Flat Baffles are suitable for use 
with high-quality loudspeakers only if 
the dimensions are largo enough to fully 
justify the speaker. The term small" is 
used in the relative sense, and it will 
be found most speakers would require 
a balTle that was very large in order to 
provide good radiation down to their 
resonant frequency of the cone. 

Open Backed Gabineis are usually 
very convenient, but have very little to 
recommend them from the acoustic point 
of view. Th(^ inherent resonances make 
them unsuitable for use with high-qual- 
ity speaker systems. 

The Corner Position 

We have said earlier that it was pref- 
erable to mount the loudspeaker near 
a corner of th(; room. This is universally 
true for all methods of loudspeaker 
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Fig, 8. Densities of rnale rials used in 
construction of speaker enclosures. 

mounting, since at low frequencies the 
bass radiation will be increased in a 
manner readily appreciated if we con- 
sider firstly a small source of sound in 
an open space. 

The radiation from this source will 
be of equal intensity at a given distance 
in all directions, i.e. sphericah If now 
a large flat wall is placed near the 
.'^ound soui'ee then the total radiation 
will be concentrated into a hemisphere 
and its intensity will then be doubled. 
Similarly if <a second wall is placed 
near the sound source at right angles to 
the first the total radiation will be con- 
centrated into one quarter of a sphere, 
then its intensity is four times greater. 
Again a third wall at right angles to 
the other tAvo will increase the in ten sit}' 
eight times. 

A loudspeaker standing in the corner 
of the room may at medium low fre- 
quencies be regarded as similar to the 
second case, and approaching the third 
ease as the frequency fnlls to a point 
where the wavelength is nnich greater 



than the height of the speaker above 
the floor. 

The Closed Box 

One method of preventing back to 
front canficllation is, of course, to en- 
close the rear of diaphragm completely, 
thus achitiving what is elTeetively an 
infinite b a ffl e {Fig, 5 ) . The en cl osed 
v olnmc of air, ho wove r , n;L ay be re - 
garded as an elastic cushion which, when 
the loudspeaker cone is displaced in- 
wards, is under compression, and when 
the cone is displaced outwards, is in 
rarefaction. In either ease the enclosed 
air will attempt to return to its normal 
state, and in so doing will apply a stiff- 
ness force to any movement of the cone 
from its position of rest. 

We have seen in Fig. 2 that the bass 
characteristics of a loudspeaker are de- 
termined largely by its frequency of 
resonance which, in turn, is governed by 
the mass of the cone and the stiffness of 
the suspension (M^ and Oc)^ We now 
see that the enclosed volume of air adds 
£L further stiiYuess which is shown as 
an additional series capacitance in 
the analogous circuit (Fig. 6). The 
effect of this, of course, is to raise the 
resonant frequency. 

Si7Jice the value of varies with the 
volume of the bo:s:, the larger the box, 
the more extended will be the bass re- 
sponse for a given value of cone reso- 
nance. Alternatively^ for a given bass 
oxtensiou^ tho lower the cone resonance, 
the smaller will be the box required. 

It; is difficult to give a formula show- 
ing this last relationship since it is not 
sufficient to know only the cone reso- 
nance, but the corresponding values to 
and must also be known^ and 
usually they are not. However, the table 
of l^ig. 7 is offered as a guide. 

When constructing enclosures of this 
and other types which will bo described 
subsequently^ two important points must 
be borne in mind:- 
(1) At frequencies whose wavelength 
is comparable to the internal dimensions 
of the enclosure^ reflections between in- 
side faces will occur which will be addi- 
tive at some frequencies and cancelling 
at others, thus causing irregularities in 
the response. It is therefore necessary 
(Continued on page 40) 
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Fig. 9. Diagram of a Helmhoilz Reso- 
nator, 
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A Feedback Tone Control Circuit 



The author gives two examples of wide-range, switch-type tone controls using frequency-sensitive nega- 
tive feedback, also calculations and methods of approach-for designing variations on the basic circuit. 

HAMILTON BARHYDT- 



TONE CONTROL CIRCUITS liavc \o\v^ beeu 
a weak point in the design of audio 
preamplifier and control circuits be- 
cause of the distortion tliey introdxicc. 
iSfow that power amplifiers nrc being- built 
Trith 20 db or more feedbat^k» reducing: 
intermodiilation distortion to less than 1 
per eent at normal vohnne levels^ it is 
quite possible for the roajor part of the 
distortion in the amplifier system to come 
from the earlier stages. The results of 
intcrmodidation distortion Tncasuvoments 
on voltage amplifiers^ indicat>e that all 
voltage amplifiers ^Yith outputs above 0.5 
volt need inverse feedback to keep inter- 
niodidation distortion well below 1 per 
cent. 

The usual tone control involves^ a var- 
iable attenuator iviUi a loss of about 
20 dbf or 10 tiniiis, for flat frequency 
response, m order to be able to p:ivc up 
to 20 db of boost. The audio sit;nal is 
amplified to a large value and then re- 
duced about 10 times in the tojje ciontrol. 
To accomplish this without introducing 
excessive amounts of distortion, the de- 
signer must use a feedback driver in- 
volving additional tubes or operate the 
entire circuit at a low ^ig-nal level, in- 
creasing" the relative hum and noise 
level, 

A much neater solution is to use a 
feedback amplifier with varying amounts 
of feedback to give the tone-cont)'oJ ef- 
fect. The extia gain^ rather than being 



thrown away in an attenuator, is xised 
to provide disstortiou-reducing feedback. 
Degenerative lone controls have been 
used hi this country for many years, but 
have never gained great popularity since 
th e ei r cn i ts r (^q u i re an i n due t an cc for 
the bass tone controL Recently Ba^^andall 
in England introduced another type of 
feedback tone control nsing no indue- 
tances.2 Barber has dcficribed this circuit 
in A{;d!o FjN'f;[>^F:RifiN'(;.'' 

Thv feedback tone control cireuit as 
published by Baxandall and Barber, al- 
though a great iinprovemcTit over pre- 
vious circuit^^, still has several disadvan- 
tages. First the preceding cireuit mnst 
have a very low output impedance in 
order to obtain maximum bass and treble 
boost from the tone -control circuit. This 
required Barber to use an extra tube, a 
cathode follower, to drive his version of 
the tone control. The maximum ln;ble 
boost nva liable at 15^000 cps with this 
circuit is reduced more than 1 db if the 
outx3ut impedance of the preceding cir- 
cuit exceeds 6500 obmff, more than 4 db 
if th;s impedance exceeds 20.000 ohms* 

Second* theri/ is as unieh as 2 db of 
overshoot in the bass tone-control cmves. 
Baxandall j^hows this effect in his aniele. 
1^'or the beneHt of those M'ho do not have 
easy access to Wireless WoyJd this ell'ect 
is illustrated in Fig. 1, showing some cx- 



** 114 Symwit Aventie^ Jiliocaj N. Y. 

^ B, Bcrn;ird^ '^Distortion in \'oltage 
amplifiers,^* Amio Feb. 
1953, p. 2S. 



M\ J, Baxandalk "Negative tccdback 
tone control/* Wireless World, Oct. 
1952. p. 402. 

■ B. T. Barber, ' Flexible tone control 
circuit,^' Aauio Exgineerikg, Sept. 
1053, p. 20. 



perimental bass tone-control curves made 
with a cireuit like that described in Bar- 
her^s article. The overslioot is caused by 
the presence of two capacitoi"S in the 
bass tone-control network. Eliminating 
one of the capacitors eliminates the over- 
shoot. 

The autbor^s third objection is to tlie 
form of the tone-control frequency curves. 
This is an admittedly controversial 
point, since any given set of tone-con- 
tio] rurvcii: is a cojn promise. In fact, 
Baxandall and Barber stated that one of 
the advantages of their tone control was 
the shape of the curves. A recent article 
by Yillchur discusses this problem very 
ably/ The author agrees with Barber 
that the primary puipose of the tone 
control is to adjust the over-all touai 
balance of the complete audio repro- 
duction systcni. Kowever, he diners in 
belief on how this might best be accom- 
plished. For the purpose of considering 
over-all tonal balance the author likes 
to split the audio spectrum into three 
parts I the middle range from 200 cps 
to 4000 cps. the bass region from 200 cps 
on down, and the treble region fron\ 4000 
cpc: Up. A tone control is used to vary 
the amplificaiion of the bass and treble 
regions in respect to the middle range. 
This iri best done by a tone control with 
fixed crossover frequencies near 200 cps 
and 4000 cps. (By crossover frequency 
the author docs not mean the teclmical 
turnover frequencVj but rather a less 



^ E. M. Yillchur, ^^The selection of tone 
control parametcrsj'' Audio E^^GI^'I:EK- 
ING, J^larch 1953, p. 22. 




Fig. K These curves, token from a Baxandall lone controf, 
show the overshoot obtained with conMnuous cor^trols. 



Fig» 2. Curves illustrate the wide range of slope controf 
obtainable with the circuit of Fig. 2. The turnover frequencies 
are fixed. 
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well defined frequeney whero the relative 
efi'oct of the tone control cuivo beeonies 
large.) In the circnit shown hy Baxondall 
and Barherj on the other hiiud, the shape 
oi the response ci^rve is held more or less 
constant and the crossover freqiieney is 
varied. 

Use Of Switches 

A tone control free of overshoot and 
hiteviietion between the treble and bass 
controls ean bo built conveniently only 
with switches rather tlian potcntioraeters, 
Theeimpio form of the e:x press ion giving 
tbn frequency response of the feedback- 
type tone control allows almost any de- 
sired set of tone conti'ol curves to be 
bnilt lip easily if switches are used, 
Purthenuore. the switch type of tone con- 
trol is convenient since it can be quickly 
reset to the same positions. The user will 
quickly associate certain positions of the 
tone-control switches with the various 
conditions of audio reproduction that he 
normally encounters with his equipment 
and consequently will find the switches 
a jrreat aid. The author finds that an 
average of two or three db variation 
between the switch positiojis is just 
about right to give slight but noticeable 
changes of ton(' quality. A s\vit<rh-tj''pe 
feedback tone-control eireult is shown 
in Mp. 3 and its frequency response 
curves in Fif/, 2. Maximujn boost is ob- 
tained in position 11 of both treble and 
bass switches, while maximum attenu- 
ation is obtained in position 1. Position 6 
gives flat frequency response and the 
gain of the circuit is unity. F'upire 4 is 
an equalizer with variable turnovers and 
continuous slope controls. 

In order to understand better the 
operation of the feedback tone-control 
circuit it is of interest to derive the 
analytical expression for the gain. In 
2<'ig. 5 is shown an equivalent circuit for 
the tone control. M is the gain of the 
amplifier tube including the loading ef- 
fect of the tone -control network. Zj and 
may be complex impedances (some 
combination of resistors and capacitors). 
From the equivalent circuit diagram one 
can write the three equations 

Ej^Eo={Z,^Z,)^I, 

Ea^Ej-Z,:<l, 

the^e equations sijnultaneously 



Solving 
gives 



Gain ■ 



If Zj ^- Z^/M y Zj is much smaller than 
unity, then to good approximation 

Z 

Gain ~ — ^ , 

For the feedback control circuit herein 
described this approx'imation is always 
good if M is greater than 40, as it is for 
a 12AX7 triode. The gain of the tone 
coutrol is then the ratio of two inde- 
pendent impedances Z^ and Z^. Yaria- 
tions in the gain M of the amplifier tube 
do not affect the frequency response so 
Jong as M remains greater than 40. 
When M is large, Eq )s> el^ectively zeroj 



and the amplifier tube grid is elieetively 
at ground potential. Thus the amplifier 
tube grid is a ^'virtual ground." An easy 
wa}-- to see that this is so is to assume 
Eq to be ;!ero^ as it must be if the ampli- 
fier tube grid is indeed a ''virtual 
ground/" and then work out what the 
gain must bo. lief erring again to Fig, 5. 
for ?Jq equal to zero then Ei-Z^ yil and 
E., - Z., X E Therefore 



Gain = 











^2 


E, 











This is the same result that was obtained 
in the preceding paragraph- so the ani- 
plitier tube grid must be a ''virtual 
ground*^ as s^tated. Then, since this grid 
nets like a ground point, examination 
of Eig. 5 shows that the load tlie tone 
control places on whatever circuit pre- 
cedes it is Zi^ and the load on the ampli- 
fier tube plate circuit is Z^^ 

The voltage gain of a 12AX7 triode, 
shown in Eig. 3, is about oO, or 34 
db. Since the maximum boost available 
from the tone control is about 10 times, 



or 20 db, the net inverse feedback in 
this circuit is always greater than 5 
times, or 14 db. Thus, if this circuit is 
operated at the 1-volt signal level, the 
intermodulation distortion is 0.2 per cent 
or less. (Actually in the case of treble 
droop the amplification of the tube is less 
than 50 due to loading of the plate cir- 
cuit by the tone-control network; how- 
ever the inverse feedback is stil) greater 
than 14 db since the over-all gain of the 
tone -control circuit is less than unity.) 

Since th e on tp u t i mp e da n c e of th e 
tube shown in Fig. 3 is less than 40,000 
ohms without feedback, the output im- 
pcdanec with feedback always greater 
than 14 db is always less than 1/5 of 
40,000 ohms or 8,000 ohms. 

A 4700-ohm resistor has been added 
in series with the output to reduce the 
eifeot of the phase shift which might 
othcnvise be added to the feedback 
voltage due to heavy capacitive loading 
if a shielded output cable is used. Such 
loading could cause high-frequency 
oscillations if Et, were not included. 
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fig, 3. The aufhor's ione control. The switches allow optimum component-valu© 
selection for each condition and give good resetlability. 
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This makes the total output impedance 
about 13,000 ohms. Loading the output 
with up to 400 M^ftf of capacitance re- 
duces the output at 15^000 cps only 1 db 
when the tone control is set for maximiTin 
treble boosts and mucla less for other 
positions of the tone control. Thus, this 
tone -control circuit can also be used as 
a low -impedance output stage for an 
audio preampMer unit, eliminating- the 
need for an extra cathode-follower tube. 
(It should be pointed out that even 
though loading down the output like 
this does not greatly efllect the frequency 
response of the eircuit, it does reduce 
the amount of feedback somewhat, and 
this may iiicrea.se the distortion level of 
the circuit This also applies to the 
cathode follower and any other circuit 
which obtains its low impedance by 
negative feedback.) 

F^xamination of Fig, 5 shows tliat the 
output impedance of the circuit pre- 
ceding the tone control must be added to 
Zj when determining the gain of the 
circuit. In order for the preeeding stage 
to have a neglig^ible c/fcct on gain its 



output impedance must be much smaller 
than Z^. This is why the output im- 
pedance of the preceding circuit must 
be kept below 6500 ohms for the Baxan- 
dall circuit so that there is less than 1 db 
loss at 15j000 ops in the maximum avail- 
able treble boost. Although preceding 
the tone control with a circuit whose 
output impedance is somewhat greater 
than the^jc limiting values will reduce 
the maximum amounts of boost available, 
it wHl not afiieet the other characteristics 
of the circuit. If it is desired to precede 
the tone control with a circuit whose out- 
put impedance is somewhat greater, in 
the case of the switch -type tone control 
it is possible to compensate the treble- 
boost circuit to give the correct response, 
using the design technique to be de- 
scribed later. 

II one compares the circuit in Fig. 3 
with the B ax and all circuit, he will find 
that the fixed resistors 7J, and 
tone-control network arc 470^000 ohms 
rather than 100,000 ohmSj and that there 
is no 470,000-ohm resistor between the 
bass and treble controls. This change was 




Fig. 5, Equivalent circuit of the lone con* 
(roL 



m.ade to increase the impedance of the 
tone control and hence reduce the limita- 
tions on the output impedance of the 
preceding circuit. Foi' the circmt in 
Fig. 3 the maxirtmm treble boost avail- 
able at 15,000 cps is reduced by 1 db 
when the output impedance of the pre- 
ceding stage becomes as high as 16,000 
ohms and 4 db for 66,000 ohms. These 
impedances are approximately r> times 
lai'ger than the iuipcdances for the 
Baxandall circuit. Although they are 
still low, it is now feasible to precede 
the circuit with a low-output-impedance 
voltage amplifier rather than a cathode 
follower. This could be done for the 
switch- type tone control without increas- 
ing the maximum impedance at the grid 
of the tone -control amplifier tube beyond 
1 megohm because of the elimination of 
the 1-megobm bass -control potentiometer. 
The 470,000-ohm resistor in the Baxan- 
dall circuit is used to increase the im- 
pedance of the tone control at treble 
frequencies, but this is no longer needed 
in the switch -type unit Even without 
any isolation between the treble and bass 
networks there is no interaction causing 
variation away from the predicted fre- 
quency response curves in any situation 
that would be normally encountered. 

The choice of vacuum tube for the 
feedback tone -control circuit is not very 
critical. The pentodes 5879 and 6SJ7 
give about the same gain without feed- 
back as a 12AX7 triode in the circuits 
deserihed. A \y\^\i-gm pentode such as a 
6AtJ6 will give much more gain before 
feedback, allowing more feedback to be 
used in the circuit. Any triode having a 
gain somewhat more than 10 can be 
used with only slight lessening of the 
maximum amount of boost available, 
although the amount of feedback will be 
less, %^'ith a consequent increase in distor- 
tion and output impedance. In the case 
of h\^h.-gm pentodes and triodes with 
low plAte resisbiuce, the magnitudes of 
the impedances in the tone-control net- 
work can be reduced, allowing long 
leads between the controls and the tube 
without affecting the performance of 
the circuit; but this requires a corre- 
spondingly lower output impedance in 
the preceding stage. Using pentodes will 
I'cduce the Miller effect which might 
0 th env ise a d ver sel y effect the tr e b 1 e- 
boost curves of some of the possible 
variations of the circuit. The Miller 
effect, however does not bother the cir- 
cuit in Fig. 3 or the Baxandall circuit, 

Va naHons 

The switch-type feedback tone control 
is capable of many variations. It is en- 

(Continued on page 44) 
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Simplitronics: 

Understanding the r s in Transistors 



HAROLD REED^ 



A simple explanation for the experimenter of the r parameters of transistors 



THfi EXPERIMENTER aiid electronic tech- 
nician will be working with transis- 
tors more mid more. Many will be 
unacquainted with such things as the 
science of solid-state physics and quan- 
tum mechanics used in the study of semi- 
conductors. 

Although it is dei?i table, for a thorough 
understanding of transistor theory, to 
make a study of these prineiples^ it is 
not at all a prerequisite to do so in order 
to experiment inteUigcutly with and de- 
sign fmd develop transistor circuits. 

However, there are basie transistor 
parameters that should be understood by 
the transistor experimenter and tech- 
nician, and he should become as familiar 
with them as he is with fundamental 
vacuum-tube parameters. Among others, 
important in transistor circuitry are 
the r parameters, the subject for dis- 
cussion in this article. 

Before discussing the simple equations 
involved we should consider son:ie of 
the conventions employed in transistor 
work. It is usual practice to represent 
parameters ot the transistor itself with 
small lettersj while capital letters are 
used to indicate parameters external to 
the transistor. Thus, refers to the eol- 
h^<:tor resistance whereas the external 
load across the transistor, (collector out- 
put), may be shown as liL. Similarly, 
in the case of voltages, would indicate 
the collector to base voltage and the 
collector supply voltage. Pnrtlier, it will 
he found that the small letter r may be 
immediately followed by two lunnbers. 
The reason for this will become elcuv 
when the reader reealls the simple Ohrn't; 
law equation which states that, R- E/I^ 
and studies the transistor circuit for the 
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Fig. 1, Equivalent circuit for grounded* 
base transistor. 
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grounded-base configuration given in 
Fig. 1 together witli the following data. 
The circuit is used for sniall signal and 
d. c- parameter testing. 

Suppose we first consider the term 
^'jj. In this case the voltage between 
terminal 1 and ground of Fig. 1 is 
measured with the high- impedance volt- 
meter. The current flow through terminal 
1 is measured with the milliammeter or 
mieroannneter. Thus, r^j denotes the re- 
sistanee obtained by measuring the 
voltage across terminal 1 to ground and 
the current through terminal 1. Simi- 
larly, Tj^ indicates the resistance found 
by measuring the voltage across terminal 
1 to ground and the current How through 
terminal 2. In each case the first numeral 
aftei* the r refers to the voltage and the 
second numeral refers to the current 
reading. Eef erring again to Tj^, this im- 
plies that r-Vj/i^; that is, the r^tio of 
the voltage across terminal 1 to ground 
and the cun'ont through terminal 1. 
This equation is equivalent to the Ohm^s 
law equation, B-E/I. Similarly, r^^^ 
means that r - ^y^/i^, whi<?h is the ratio of 
the voltage across terminal 1 to ground 
and the eurronfc flow tlirnngh terminal 2. 
The voltage and current terms of these 
equations are sometimes written as v^y 
i^, corresponding to voltage and 
current readings as taken at emitter or 
collector terminals of the transistor. Th'.> 
reason for this will he understood when 
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it is realized that tei'minal 1 connects to 
the emitter and terminal 2 goes to the 
collector in the diagram shown. 

Parameters r^j r^, and are known 
as emitter resistance, base resistance, 
collector resistance and mutual resist- 
ance, respectively. 

The important r parameters are as 
follows : ~ 'y^Ao — '^i/Hi - 
'^'.V^ij 'i'si = ^ijA^' With the grounded base 
transistor circuit we may write as fol- 
lows : r,,^-vji,, r,.,^y,/ic, 

- ^JflAc- ^ij the input resistance, 
r^^ the output resistance, r,.j the feed- 
back resistance and r^j the fonvard re- 
sistance. Also -J- r^, ^j^-^b7 ^si- 

"I" '^■17 - ^ can be seen 

then that r^ = r;;^rj., r^^r^^-^is, ^m- 
^'2i~'^'i2' 'fhe parameter is known as 
the mutual resistance since a transistor 
network, like the electron tube, is an 
active network. An active network re- 
sults in amplification between its input 
and output terminals. This active prop- 
erty is shown in trau sis tor-network dia- 
grams as a generator and designated 
r„^i^. The reader may compare this with 
the equivalent radio tube expression 

Ar with electron tubes, dynamic or 
static measurements can be made. Fig, 2 
presents the circuit connections for 
statically testing for the r parameter.;;. 

(Gominned on page 42) 




Fig. 2. Circuit connections for making static tests on a transistor^ 
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Speaker Enclosures 

EDGAR M. VILLCHUR^^ 

A discussion of indirect radiator systems — the horn and the resonant enclosure 
— and how they help to couple a speaker to the air at bass frequencies. 

Sound-Chapter 10, Part 2 



WK hiive seen that iu direet-radiator 
sjK'aker sysfcen\s tho function of 
tlio nnclosm-e may l)e tliou^lit of 
as a negative one — tlmt of separating 
front and baok waves (except; iii the 
ease of the acoustic suspension cabinet, 
wbicli must also supply elastic restoring 
force to the speaker). In resonant and 
honi systems, however^ the enclosure^ 
in addition to st^rvinj^ as a bafflej plays 
ti definite positive role in the radiation 
of bass frequencies. 

Resonant Enclosures 

It will be recalled that a IlelmhoUz 
resonator is that type of acoustical 
reson«'itor in whieh an enclosed body of 
air^ with an opening to the outside, 
vibrates as a mass -elasticity i^ystxnu — 
the cavity of air j^upplying the elastieity. 
and the air in the port providing the 
( a cous t ic ) ni ass . The con fined air is 
eomj)rcssed and expanded uniformly^ so 
that the device pulsates as a single unit 
rather than in sections, and it does not 
create overtones like those of an organ 
pipe. The sound produced by ])lo\ving 
across the mouth of an empty jug 
illustrates the pure fundamental output 
of thft Hehuholtz resonator, as compared 
to the rich harmonic spectrum of air 
column resonances. 

Suppose we were to n\ount a speakc^r 
so that the cone faced into such a Hehn- 
lioltz resonator, a)id the sound emerging 
into the listening room came from the 
resonator's port. The speaker would th^is 
be radiating through the Hebnlioltz 
resonator rather than directly, and 
would of course be strongly infiuenced 
by the eharactcri sties of the rcj^onator. 

This does not quite de^^cribc the de- 
sign of the biiss-ix^flex enclosure, but 
it is close. In the bnss-rcflcx system only 
the rear of the speaker faces the room 
(speaking acoustically) through the 
Helmholtz resonator, and the front of 
the cone continues to act as a direct 
radiator. Fui-thermorc the rear sound 
path» through the eabinetj becomes in- 
effective at the mid and high frequencies, 
■where the front of the cone takes over 
and acts in the same way as in a purely 
direct-radiator system. The bass-reflex 
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Fig. 10—4. Bass-reflex enclosure. 



speaker system is illustrated in Fig, 
10^. 

One might be led to believe that the 
cabinet resonator would ^'speak'' al- 
n\ost continuously at its own natural 
frequency whenever it received energy 
from the speaker in this frequency re- 
gion, adding an artificialj boomy quality 
to the music, This is, unfortunately^ 
pre^risely what linppcns with improperly 
adjusted ba.ss-reflex systems, and cvi- 
dontly the number of improperly ad- 
justed systems has been great enough to 
create undeserved criticism of the bass- 
reflex enclosure itself. A correctly de- 
signed bass-reflex enclosure, adjusted to 
the particular speaker used, is capable 
of p r o d u ci ng clean » wide - range h a ss , 
and of extending the capabilities of the 
speaker used, particularly from the 
point of view of decreasing bass har- 
monic distortion. 

The hnss-reflex system is a combina- 
tion, or me^hy of two resonant systems, 
the mechanical moving system of the 
^ pe a ke r a 1 1 d the ; i c ous ti ca 1 TIel m h ol tz 
resonator. A detailed analysis of the 
behavior of resonant .systems in mesh 
is not in order here, but the conclusion 
may be stated, that the pertormancc of 
the eombinatioii has qualities of its 
own. Specifically, when the resonant 
frequencies of the two systems are the 
same the single resonant peak is re- 
placed by two smaller peaks, above and 



below tlio original resonant frequency, 
and ,.hen the proper amount of damp- 
ing is applied, the smaller peaks may 
be ^'ironed out/' 

Thus when tlie Kelmholtz resonator 
of the bass -reflex enclosure is tuimd to 
the snmc resonant frequency as the 
speaker, and when the port is properly 
damped, instead of boomy, one -note 
low-f rcquency reproduction wc may 
expect uniforuK extended bass, ^fost 
important, tJie resonator increases the 
efficiency with which energy is coupled 
from the speaker to the air at lov>^ frc= 
quencies, and a given bass power can 
be radiated from the speaker (through 
the ITelmholt;! resonator) with smaller 
cone excursions. Since the non-linearity 
of speaker suspensions, as we have seen, 
is the major source of harmonic distor- 
tion, the decreased requirement for 
voice-eoil excursion may radically reduce 
bass harmonic distortion. 

Let us again resort to analogies for 
the purpose of gaining an intuitive 
grasp of the physical working of the 
device are investigating. When we 
blow across the mouth of an empty jug, 
or into an ocarina, we increase the effi- 
ciency of coupling en e rg^'' fro m on r 
breath to the air of the room. We can 
produce a relatively low-pitched sound 
of respectable volume- it would probably 
be impossible to produce such a sound 
directly, by whistling, without the aid 
of the TIelmholtz resonator. Of eours<; 
in. these examples the influence of the 
acoustical resonator is predominant; in 
the ease of the bass -reflex enclosure the 
acoustical resonator is tamed and ?nade 
a servant rather than a master. 

Although the acoustical resonator of 
the bass-reflex cabinet is anti-resonant 
to the speaker and out of phase with it, 
sound radiated from the port is in 
phase. Sound from the back of the 
speaker cone is opposite in phase to 
sound from the front (eon)pres:^ions 
occur at the same time that the air in 
front is being rarefied and vice- vers a) 
and Avlien the rear sound has its phase 
reversed by the cabinet it emerges in 
,support of the direct radiations of the 
.speaker. 

Another analogy may be helpful in 
illustrating the working of the bass- 
reSex system. Suspend a weight on a 
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Fig, 10—5. llfus*ration of rnass-elas!ic[!y 
system of bass-reflex Helmhollz resona- 
tor, and how U is coupfed to the rear 
of the speaker cone. 



long rubber hand aiid, holding on to 
the free end of the Imnd, move your 
hund up and down. It wiW be scon that 
at one frequency of vibration (tlie re;?o- 
nnnt frequency of the system) the 
weii>-ht ^vill mo\^e the ffirthest. Two 
things may bfi noted; first, that at reso- 
nance the motion of the weig^ht and of 
the hand applying the force are mbre 
or less in opposite directions— out of 
phase^ — and seeond, that at resonance 
the load imposed by weig^ht is greatest- 
one feels the greatest resistance. The 
hand doin^ the work represents the 
ntoving' spe^iker cone; the weight repre- 
sents the acoustical mass of the air in 
the enclosure's port; and the rubber 
band, c om nn\ n ic a ti n g e n e rgy t o the 
weight, represents the enclosed air of 
the cabinet. The reversal of phase, and 
the ant 1- resonance of the acoustical 
system (which pulls or pushes against 
the force of the speaker) is thus illus- 
trated. Figxire 10 — 5 shows this meehan- 
kal analogy of weight and spring in 
place in the actual reflex cabinet. 

All improperly adjusted bass-reflex 
enclosure not only loses the advantages 
listed here, but introduces peaked char- 
acteristics of its own which create very 
n n n a tu r al , if lo ud ^ bass re pr o du cti on . 
Such a system is actually improved by 
stopping up the j^ort opening. Methods 
of tuning and damping bass reflex en- 
closures to the particular speaker being 
housed involve changing the sixc of the 
port opening and stretching cloth across 
tile opening for damping. Procedures 
using test instruments are described in 
the literature.^ A rough method, which 
may nevertheless be suceessful il: tlie 
port siy.c is approximately right, is to 
stretch layers of a loose -weave cloth 

IE. M. Villchiir, ^a-Iaiidbook of Sound 
Eepi odnction/ ' Chap. 11^ AuBio Engi- 
mmj^G, May. 1953. 
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like burlap across the opening in prog- 
ressive layers, until the bass sound is 
most natural, neither boomy nor thin. 
Good program material to use for such 
an adjustment is organ music with a 
dominant pedal line, or orchestral music 
in which repeated use of the bass drum 
is made. 

Other Resonant Enclosure Systenis 

Other resonant enclosures are, for the 
most part^ variations on the theme dis- 
enssed above. The acoustical resonator 
may bo an air column rather than of 
the ITelmholtz type^ as in the acoustical 
labyrinth and the ''air coupler." Here 
there is an additional problem^ of sup- 
pressing the harmonics of the column. 
The RJ^ Kelton, and BarnchJjang en- 
closures are examples of the application 
of the damped Helmholtx resonator to 
enclosures of small size. 

Horns 

The basic purpose of a horn is to 
increase the coupling between a vibrat- 
ing source of sound and the surrounding 
air. The horn is an ancient acoustical 
device^ and loud blapts of sound, for 
militai-j' or other applications, could be 
produced thousands of years ago by 
persons who forced their lips to vibrate 
against the mouthpieee of a horn. 

It is evident that, for a given vibra- 
tory excursion J the larger the radiating 
diaphragm the more air will be moved 
and the greater the sound energy that 
will be radiated. But large diaphragms 
are inconvenient and heavy. By nsing a 
flared transmission channel (a horn) 
the effective radiating area of a source 
nt' sound can be increased to that of 
the mouth, or large end. 

Let us divide the air of a born into 
i mag i n a ry s uc ces s i ve lay e rs^ i n fi n i tes i - 
mally tliiji, each one a tiny bit greater 
in d i a inc t vy than the las t . (See Fi(] . 
10 — (i) TVhen we stimulate the small 
diameter layer at the throat of the horn 
witJi sound we will progressively engage 
each of the succeeding layers of air. 
Because of the gradual change of diam- 
eter (the '^impedance discontinuity" be- 
tween each successive layer is negligi- 
bly small) we will find that the source 
of sound at the throat engages all of 
tho air in the horn. We can think of the 
horn having an Imaginary, massless 
diaphragm at the mouth, of much larger 
diameter than our real diaphrai^m, which 
is controlled b3'' the latter. This "vir- 
tual'' diaphragm is no less effective for 
being imaginary— the molecules of air 
are vibrating baek and forth just as if 
a diaphragm the size of the horu's 
niouth were actually there. 

'J' h e re may a p p ea r to b c a n u n real 
quality about the action of a horn, in 
that it seems to get something ior noth- 
ingj making a soft sound into a loud 




Fig. 10—6, Increase of effective radiating 
area of a small diaphragm at the 
throot of a horn to that of the mouth. 



one. A horn ss purely a passive device^ 
and does not inject additional energy 
into the system. But the reason that a 
horn is able to increase so dramatically 
the I'adiation of sound from a given 
source (by factors of 10 or more) is 
that most sources of sound have only a 
very poor '^bite" of the surixiunding air, 
and do not succeed in changing much 
of their mechanical energy into acousti- 
cal energy. The horn allows the mechan- 
ical power capabilities of the source of 
sound to be tapped much more cffl- 
ciently. In the case of a horn-loaded 
loudspeaker neither the efficiency nor 
the power capability of the speaker it- 
self is changed, but the transfer of me- 
chanical to acoustical energy (the 
mechanico-acoustic efficiency of the sys- 
tem) is greatly increased. The extra 
acoustical power drawn from the sys- 
tem was there, unused, all the time. 

The use of the horn in the develop- 
ment of sound reproducing equipment 
is illustrated in Fit/. 10 — 7. The earlier 
horns were necessities, as the small 
diaphragms could not move far enough 
to produce any thing like the required 
volume of sound. The modern bass horn 
illustrated in D is not a necessity, but 
is used to increase the efficiency of the 
speaker and to reduce the excursiou re- 
quirements of the speaker mechanism. 

Horns have their special problems, 
too. There are two ch ar a c ter i s ti cs of 
horns as transmitters of sound energy 
that are especially significant; the cut- 
ot'£ frequency, and the fonnation of 
standing wave resonances due to reflec- 
tions from the mouth, as in an open- 
ended organ pipe. 

Below a certain frequency, determined 
by the rate of flare, the horn ceases to 
act as an efflcient sound coupl<;r. To 
keep the cut-olf frequency low, the 
rate of flare of the horn must be very 
gradual. This characteristic is inde- 
pendent of the actual lengtli of the horn, 
but if we want a large mouth the slow 
flare m us t be con ti nued o ve r a long 
distance. Ajid it is important that the 
mouth be large, for reasons other than 
those relating to efftcicncy. Unless the 
{Gonimued on page 3i) 
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Hot Stylus Recording 

Q. 1 have heard tnueh discussion and 
seen quite a few references on albiti^i jac- 
kets about hot sty Ins reeording. What is 
i t and w hy is i i u sed ^ JSl b ert A aro n i , 
Dallas, Texas. 

A. Heated st^-his recording is little dif- 
ferent frftm tlie usual metlioda of making 
instantanftons disc reeordiuga on lacquer. 
As always^ the sapphire needle is placed 
on the surface and is caused to spiral by 
means of a feedscrew. The vibratioiis im- 
parted to the needle by the cutting head 
assembly cause the undulati<in in the groove 
walla which, wlien played backj are trans- 
lated into electrical impulses by the pickup, 
later to be translated into acoustical power 
by the loudspeaker or headphones. In the 
heated stylus method, the sapphire tip is 
wound with resistance wire whose terminals 
aro fed by a source of voltage. This causes 
the resistance wire to heat up, similar to 
the action of a heating element in a toaster 
or flatirou. This, iu turn, causes the sap- 
phire tip to be heated. A variable resis- 
tance and an ammeter are placed iii series 
with one side of the resistiinee so as to 
indicate the proper adjustment for the 
equipment to the correct amount of hea,t. 
The heated tip is able to cut the lacquer 
material far more easily tJian the cold sap- 
phire tlpj me<'ining that the head weight 
can be greatly reduced for a given amount 
of groove depth. TJiis tneans that much 
longer cutting time may be had from a 
single sty his than would otherwise be the 
ease. Sinee the needle can travel through 
tlic lacquer more easily, it become.s possi- 
ble to reduce the surface noise or increase 
the signal- to-iioise ratio by as much as 
20 dbj depending upon the condition of the 
stylus tipj tJie amount of heat iTsed, the 
condition of the blank, and so on. Since 
the head is lighter, tlus frees the needle to 
move more easily from side to side, which 
means that less driving power is needed, 
especially at the high end of the apcetrum. 
It also means that the frequency range can 
be increased. Ilowcver, the chip or waste 
material etched out of the surface of the 
disc to form the grooves is highly inflam- 
mable and the heat of the stylus may 
easily be sLilYicienfc to cause it to bur.st into 
flame. Thus, a suction system is needed to 
remove the chip from the record surface as 
quicltly as it is- created. In commercial 
installatio)is, suction was used even before 
Jiet stylus recording. For anyone who wants 
to try it at home, suction is most important. 
The brush or other ''chip chaser'^ must 
not be u.sed. 

Class A, B, C 

Q. Whal are class A, 5 and. C ompUfiers^ 
and what arc their advantac/ea and dis- 
advantages? John 7. Saner, Galeslurg, III 

A. First, it must be clearly in mind that 
a vacuum tube operates on what we call a 
grid voltage-plate current characteristic 
curve. Starting faom the center of this 
eun^e^ the more negative the grid voltage, 
the less the plate current, and the change 
in grid voltage causes the change in plate 
current to be directly proportional to it. 
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As we approach the lower end of the curve, 
we see that the grid voltage must be de- 
creased nineh more to obtain a gi\en de- 
crease in plate current; the linearity of 
the curve is gone, Fiji ally , we reach a 
point where the grid voltage is such that 
th ere is no m ore p 1 ate cu rrent flo wi ng. 
This is l<nown as the cut-oC point. Going 
back again to the center of the curve, we 
can increase the grid voltage for quite a 
while and the plate current will increase in 
direct relation to the increase in grid 
voltage. Finally, we reach a point where the 
grid itself draws current, and here again 
the linearity of the curve disappears. 
Further increases of grid voltage cause 
increases in plate> current, but not in direct 
proportion to the changes in grid voltage 
which cause them. We eventually reach a 
poijit where the cathode is incapable of 
emitting any more electrons, and further 
izicreases in grid voltage can cause no 
furtJicr change in plate current. This is 
the saturation point. 

A class A amplifier is one in which the 
static operating grid-bias voltage is ad- 
justed to fall in the center of the curve. 
The swing in grid voltage should be held to 
such a value that it 7)ever enters those por- 
tions of the cvirve wherein nonlinear opera- 
tion jti observed. With this ariangement^ 
either single- en (led or push-pull arrange- 
ments may be used. This type of ampliAcr 
has relatively low distortion products, but 
is the least efficient of the three classes of 
Amplifiers under discussion here. Tins lack 
of eflieiency stems from two factors; 1) 
With no plate current change, that is, 
under static operating conditions, the tubes 
draw a fairly large amount of plate cur- 
rent, andj 2) very little useful ''wofk^' if, 
indeed, any at all, is being done. Also, the 
power out pat from this type of amplifier 
is not as high as can be obtained from the 
same tubes with the same plate voltage i< 
but under class B or C conditions. This is 
because the grid voltage swing must bo 
confined to the linear portion of the curve, 
as previously noted. 

A class B amplifier is operated in such a 
way that its static bias is act at cut- off. 
This type of amplifier caunot be used for 
audio work without being connected in a 
push-pull arrangement for, as can be seen, 
only the positive half of each cycle will be 
reproduced in a single-ended class B am- 
plifier. In the push-pull arrangement, one 
tube works while the other is cut ofC. The 
grid voltage swing is adjusted so that at 
the extreme positive point of swing tlic 
tube just begins to draw grid current. It is 
easy to see that there is more distortion 
in this type of nmplifier, since each tube 
works on the nonliucar portions of the 
curve, both above and below the center. 
This distortion can be greatly niinimi/.cd 
by the proper use of feedback circuits. It 
will also be obvious that the cffn^iency will 
be greatly iucrensed over the class A am- 
plifier since, when there is no signal there 
ia little or no plate current flowing. While 
the ei^ieiency of a class A amplifier may 
run somewhere in the iieighborliood of 30 
per cent, a class 13 amplifier 's eftlcieney 
7 nay be in the order of 60 per cent. Much 
gi eater power output can be had, too, help- 



ing to improve the efficiency, since the grid 
Of the tube may be permitted to swing 
through almost the entire length of tlie 
curve. It should go without aayiug that 
biases between those of class A and B may 
be used, with good eflkieucy and low dis- 
tortion. These are commonly kno\vn as 
class AB amplifiers, as they are neither 
class A nor class B, 

The claiis C amplifier is biased to a value 
of about twice eut-off. This type of am- 
plifier cannot be used in audio work» It 
finds wide application in radio transmitters, 
however, and in these circuits the efiBcieucy 
is very higli, perhaps 80 per cent. 

Instantaneous Sfarts 

Q. While lisieuing to broadcast stations, 
I have often noted with some o'jnascment 
the proniptness with which the recording 
follows its iniroduciion hy the announcer 
or another record, l^ve tried io do this at 
home d'i^d have found that the lead grooDCA 
are jnsi too long for the music to start 
that quickly. Are the records used hy hroad- 
cast stations made with short lead grooves? 
Louis Heidy Corningj Y. 

A. The records used by broadcasters are 
very likely pressed from the same masters 
from which those in your own collection 
were pressed. The studio engineer uses a 
simple but effective trick to accomplish 
this. There are various systems but they 
are essentially the same in result and gen- 
eral method. The output from the pickup 's 
preamplifier is so arranged as to bo 
channeled into one of two amplifiers, the 
first of which ultimately feeds the trans- 
7nitterj the second of which feeds a loud- 
speaker or headset. While the announcer 
is introducing the record, or perhaps while 
the preceding disc is playing, the turntable 
in question is switched into the second am- 
plifier, known as the audition or monitor 
amplifier. The engineer starts the tabic 
and places the arm on the record just as 
you do. lie waits until he hears the first 
note of program material and then quickly 
stops the disc with his hand, leaving tlie 
rable rotating under the now held disc. He 
rotates the disc in a counterclockwise 
direction for between a qtiarter and a hair: 
turn, depending on the rotational speed of 
the recording. This of course means that 
there is a half turn of blank groove during 
whose rotatio7i the disc can como up to 
speed. This prevents the music from ^ * wow- 
ing ^ ' in. The engineer ^s next step is to 
make sure that the volume control govern- 
ing the output from that particular am- 
plifier is turned down- then he throws a 
koy which switches the preamplifier's out- 
put i7ito the prog rain amplifier. At jtist the 
right moment, he releases the disc and a 
fraction of a second later turns up the 
volmne control. If the record has been 
properly cued, for that^s what this whole 
process is called, the disc will not **wow^' 
in and there will not be a long delay be- 
tween the time the announcer introduces 
the selection and the time you, tlie listenerj 
hear the fir.st note. 

Infinite Baffles 

Q. What is an infinite hajjlc? 'Lincoln 
lioherls, Diocon, Missouri. 

A. Before discussing what this is, it 
might be well to review the need for u 
baffle. A loudspeaker mouTited in free air 
opsrrates in the following inanner when the 
criiie is making an outward excursion: The 
air directly in front of the cone is being 
pushed together to form a coinpressional 
wave ; at the same time, the rear of the 
cone is attempting to recede from the air 
pushing against it, forming a partial 
{Coniinxied on page 46) 
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You're the Sultan . . . with 70 watts in your harem 

Our impvcssionable friend is hi^h on his 
Persian carpet . . . transpovted by Sche- 
herazade and the piincely new Eogcn 
D070 power amplifier. Small wonder, with 
70 pure watts at his fini^evtips. If you are 
frustrated with plebeian aqmpment, add 
the Boji^en D070 to your hi-fi harem. It's 
ma^^nific . , . but why not read the astound- 
ing spee's for yourself : 

NTBW nOGEI^ D070 70 WATT AMVLIFJER (RIHIIT) ; 
The yiTie.s't amplijicr trc'vc ever jmtnufdcturcd 
(and, we think, the fiii(^,^L on the viarkcA.). 70 
WfitU at less than 0.;>% diviortion, with nndii^- 
Un Ud pcake of 300 wiitt^! Calibrdicd Power 
Out put Indicnior ; Lhjht Indicator for positive 



(idjuifinie))l of exclusive Bogcn Variable 
Dampinij Fndnr Circfdl (pnt. pcnd.) ; Built-in 
Speaker Selector Switch permits HCparats or 
Him alt an e (*u uiie of t. lu d ^pcukc r *j ^j^ie rti s , 
^120.50 ill i\I(ihof^any- or-IJlnyulc-fiviah vw fnl 
cncUiiyuyc . For Iinrhoii ttil o>' v^^riicul )7ioit}if ing, 

xi:\v noas^x K710 fm-am 'n;xKii and PRKAMrM- 
fiet;: F.^I licsponh-c, ± O.;") dh frovi ;5 to 15,000 
cps; FM Sensitivity^ '2.5 wicrovolia for db 
(juiefirip- Pyc'cnnp ±. 0.5 db from JO to 60^000 
cps, with di.^tortiov. juidc-r 0.~% at rated out- 
put. Controls: 'ncn> cnlih rated ''Zero-In" Tun- 
in^/ Meter; '}- position Record Fquolizcr; Input 
Selector SirAtc.h; Dnnl CtDiecntric Tone Con- 
trol: Scp(tr(tte Loitd'iu^iis Contour Selector; 
Separate eut-off 2-voiiitiim iiltcr fiwitekca. In- 
puts for jjh ovo^ tapCy other proyrani sources. 
R710 Chnsiif isf, $150 ..5 0. M o h o rja >i y- finis h o r 
Blonde-finish metal cnclomirc, $7.00. 
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Become a hij^b fklf^Hty Sult:\n. Henr these ivfn 
units at your favorite Sound Salon ton^iirrow. 
And remember to ^cnd 25c for our 8i"d edition 
of "U riOprstarnJin^j H\^h PidcHty'^ to Dept. 
HH, David Boffen Company, Inc . 20 Ninth 
Avenue, Xf>w Vork Y. 




Equipment Report 



M^rantz 40/20-watt Power Amplifier — Marantz Audio 
Consolette — Rek-O-Kut Models 120 and 160 Transcrip- 
tion Arms — National New Criterion AM and FM Tuner 




Fig. 1. Performance curves for the 
Marantz amplifier and Audio Consolette. 



IF THE AVKkAGE AUDlOr.VN- WGrC to StJlTt 
building a pie;imp]i^icv-controI unit ex- 
actly to suit hi& fondest dreams as to 
performance, abscjicc of hum and noise, 
ftexibiUt}" of control, and over-all appear- 
ance» it is quite likely that he would eomc 
quite close to duplicating: the Marantz 
Audio Consolette — if he had the necessary 
oxperienecj ability, and pei ae\rei anee. And 
that is just iibont ^vhat Sa;il Marunti did, 
and ov'Gi" many months ho worked out the 
design. The result was auAiciently '^com- 
mei'cial-' to warrant putting the vuiit en 
the market. The performance eurves jn 
Fiff. 1 show NN'hy. 

And with a successful Audio Consolcstte 
on the market, it was only logical that a 
power fMnplilicr of equivalent performance 
.yhonld be developed to round out the line. 
The amplifier is shown in Fio- 2 and the 
Consolette in Fip. 3. 

The amplifier has several unique features. 
Tn the first placCj it may be Tjsed as a 
i^O-watt triodc amplifier or as a 40'Watt 
Ultra-Linear unit, the choice bein^ mad'» 
simply by throwing; a switch. The output 
tubes are GCA7/EL34, working at a plate 
volta^^c of 4/j5 iimi with lixcd biasj. An 
illuminated meter on the chassis permits 
correct adjustment of biasj d.c. balance of 
the platt; currents in the output sta^^ and 
a,c, balance of the entire amplifier. A 
switch on the panel above the meter ha.s 
four positions — nokmal, bias, d.c. kaij, and 
A.c. UAL. Separate controls are provided for 
adjustment of each of the three para- 
meters. To prevent leaving the switch in 
a ny o f the test po S it io n the 0 u tp ut i 
shorted except in the yonMAL position. 

The input to the amplifier is nnusvial in 
that there is a built-in high -pass filter that 
serve^; to eliminate practically anything 



below about 10 eps, thus redueiug the 
damaging effect uf low- frequency signuls 
which are sometimes present because of 
faulty record player or pickup arm — or 
Gveu hi the records themselves, such as 
oiice-per-re volution bumps which ean ruin 
reproduction (to say nothing of the loud- 
speaker) w'lieu followed by a high-powered 
ampUfier. Additional jacks provide for a 
lower level input (6 db) and for eliminut- 
ijig the filter where it is i^ot needed. The 
filter will not alteet the audible fre[iuency 
response of the ampliiierj however, even if 
left in at all times. 

The gain of the amplifier is practically 
unchanged when switched from the ^0 watt 
condition to the 40-watt mode. In the pre- 
\MP ii^put, a 1-watt output is obtained 
from an input of 0.3 volt^ for 40 watts 
and 0.315 volts in the 20- watt position. The 
other two jacks have the same in put- volt- 
age re(|uirement for a iOOO-CpS signal — 
0Jft4 volts for the bigh-powcr setting, and 
0.109 for the low- power setting. Measured 
hum output was .0004 volts across 16 ohmn 
which i.s SO db below 1 watt, or 96 db 
below maximum output as usually stated in 
specifications. 

Tn the 40-watt setting^ IM distortion is 
below 1 per cent up to 35 watts, just barely 
over 2 per cent at 40 watts ; at the 20- watt 
setting, the distortion remains below 1 per 
cent at 19 watts, reaching 2 per cent at 
21 wutt.s. Distortion is below 0.2 por eeut 
at one tenth the rated output. 

A wide variation in damping is available 
— there are tiiree separate returns for the 
v a r i a ble - dan i pi n g action, t oge th cr th a 
control which adjusts the damping to suit 
the requirements. Listening tests show a 
minimum of effect with high-quality 
speaker; with those not properly housed or 
with resonant peaks» the variabh' <i;jinping 
feature a^sEimcs greater importaiu-i . 

The Audio Consoletle 

As would be expected, the preamplifier 
curves in the Consolette are among the 
most we have encountered. Tone controls 
provide relatively conventional response^ but 
the loudness compensator ia unique in that 
it is continuously variable yet separate 
from the volume control. The imrves in the 
center section of Fir/. 1 show the response 
at 50 per cent rotation and ^^t full ou, with 
any intermediate degree being available. 
The cutoft' filter J\as four position.^ — ft^at, 
10 KC, 7 ICC, and 5 KC — with the curves 
shown in the insert in the upper section of 




The two Marartz units— Fig. 2 (left) the 40-watt power ampli- 
fier with the perforated grille cover removed to show the 
meter and test switch ag well as the adiustable controls. 
Fig. 3 (be(ow) The Audio Consolette in its wood housing. 
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for all 
Record Speeds 
the 



High Fidelity 




Plus.. • all the famous 

features that have made 

the quality 
standard for record changers. 



• • • 



For complete details, write to Dept. LH-l 



ROCKBAR CORPORATION 650 Halstead Avenue, Mamaroneck, N.Y. 
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Fig. 4. Schemafic of the Audio Consoletfe^ with inpuf switching ellminaled 1o reduce 
size. The Insert shows the switching for tape recorder feed and monitor output. 



Fig. 1. The seliematic of Fig. 4 omits the 
input switehiug to save space, but there are 
thre^; low level inputs (nucrophonc, low- 
level phono, and medium-level phono) j and 
four high-level inputs (tuner, TV^ extra, 
and tape). The tape input js controlled by 
a slide switch which connects tlie output of 
the tape recorder to the high-level input 
so that it may be used to monitor while 
inakhig recordings on a three-head nnnchine, 
as well as for playbacks from the more 
common two-head mathincs. The selector 
switch thus controls the feed to the tape 
recorder nt all times, and also to the re- 



mainder of the amplifier when the slide 
switch is in the ri^^ht position (h\ the 
insert of Fiff. 4) for monitoring: what is 
being fed to the recorder, while if the 
switch is in the left position the remainder 
of the amplifier is connected to the tape 
recorder output for monitoring off the 
tape. 

The Console ttc is powered by n ficx)nrate 
supply, shown at the right in F'if/. 3. which 
furnishes 320 volts for the plato circuits 
and 18.9 volts for the three heaters in a 
series-parallel arrangement, as well as for 
the pilot light. IBoth supplies are heavily 



filtered, the high voltage with 200 [if of 
ciqiacitaTice und the heater supply with 
X'AOO j.if. With the volume control in the 
nio:i:imun] position, the liiim (and noise) 
in the output is less than 0.1 millivolts. In 
the microphone and phono positlonSj bum 
i^i less than 0.5 mv at normal settings of 
the volume control, or more thon 66 db 
below 1 volt output. 

The phono preamplifier is equipped Avith 
two sop n r a te c on trol s — o ue for th e ba ss 
and one for the treble. When using micro- 
phone, both controls are normally set at 
FLAT. Any desired combination of low- and 
high-frequency equalization may be used, 
providing all the flexibility that should 
ever be required. The dunl volume control 
prevents overloading of the first stage of 
the tone-control stages, while reducing hum 
and noise in the intermediate stages by the 
section just preceding the eathode-follower 
output stage. 

Sign a) levels required to produce a 1-volt 
output are as follows: tuner, TV, extra, 
and tape, .056 volts ; microphone and low- 
level phono, 1.2o millivolts; mcdium-lcvcl 
phono, 2.3 mv. The signal supplied to the 
tape recorder is the same as that of the 
high-level input sources, and it is 45 time!=i 
the input from the phono pickup or micro- 
pbonc. 

IJ'rom tliese performance curves and data, 
it is seen that the Audio Console tfce and the 
Power Amplifier are both of exceptionally 
high quality, which is carried out in the 
appearaiicc of the units from the outside. 
Internally, they shoiv every evidence of 
careful design and workmanship. The 
wiring is neat and efilcient, cabled where 
po ssib le. Parts pi a c emen t i s a uch a s to 
minunizG the length of connecting leads* 

(Coiitimtcil on page SS) 
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Fig. 5, Scbennatic of the Power Amplifier, The switch in the plafe circuit of the output stage adjusts for maximum outputs of 40 

or 20 watts, yet without changing gam. 
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Wcil of Roc'ocs 



Power Amplifier and Audio Control System 



Here ^ in one liaiulsomo, 
the immediate answer to 

T 

Jl here is hardly a high fidelity fcalnre yon can name 
that has not already been inchidcd in the AA-f)20. Firsts 
it delivers up to 20 waits of undistoried audio power 
■with a freqaency response lhal is flat from 20 to 20^000 
cycles ±]dh. Even at its peak outpiil of 40 ^vatts, distor- 
tion is surprisingly lo-vs'. 

Second, \]\e AA-920 also incorporates a high quality 
preamplifier and a versatile andio conu-ol system^ In 
addition to phono, tuncn tape amplifier and auxiliary 
channels, the AA-920 also has provision for operating 
dircetly from the playhack head of a tape deck, or tape 
recorder. The necessary tape cqualizaliou is inchidcd. 

The phono input impedance is continuously variable, 
and may he adjusted for iJie oplimnm value prcscrilied 
for your favorite cartridge. There arc four record equaliza- 
tion positions, as well as independent, full-range bass and 
treble tone controls, effective on all inputs. 



convenient enclosure — is 
all yonr amplifier needs. 

Sharp-cut rumble and scratch filters are also included 
in the AA-020. Each is operated by a scps^ratc switch 
which may he set for either mild or extreme eonditions. 
To give full effectiveness to the loudness control, the 
AA-920 is also equipped ^vith a volume or levcl-settins 
control. 

The AA-920 employs the t\cv^ ru^^scd 61-6GB output 
tubes in push-pull. Use of DC on all tube healers in the 
preamp and other low level circuits has brought 
bum to BOcb below full output — practically htun-frce 
performance. 

The all-metal enclosure of the AA-920 is luxuriously 
finished in deep burgundy and burnished hr^iss. Styling 
and design make it the perfect match for the Pilot 
E.\I-530 and the Pilot FA-510, companion EM and 
FM-AM tuners to the AA-920. 



the 



See and hear the Pilot AA-920 at your hi-A dealer or 
Avrile for complete specifications to De^jt. YH-1 

RADIO CORPORATION 37-O6 36tfi street, IONG island city U N. 
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2. ROMANTIC 

Brahms: Viola Sonatas Opus 120, # 1 

and #2. Pqlt] Doktor, viola, Nadia Reis- 
enberg, pf. 

Wesfminfiter WN 181 14 

Brahms: Cello Sonafas #1, Op. 38; #2, 

Op. 99. Pierre Fcurnier, cello, Wlthelm 
Backhaus, pf. 

London lL-1 264 (12^') 

Two marveloiii: pairs of the best hi Bralnns, 
both more tliaii iitiu:ill3 well plnyciiL I^i tlic 
violJi sJOTii'itnK {MVjnp ^t^^ tbo two rlnrinct 
sonjutitsii 1 ►uklor Ivnown lib srylo, iu\ 
exocllout juh If occiLiiionitlly ei i)it Lhnijly 
when more oinsi)iikon t'XinpSi^ion couhl h<^ 
used ; Xaclisi llDis(^I]he^^f'!^ pismo j^ive^ lum 
energetic nnd stron;? jsupport fhiit is :i!wnys 
musknl \i not orstirf-ly snbtlf. Tho^^ who 
know thf mtisit: ii\ its clArinot form will fiiKi 
the viola rolorarion^ in this, Brahmri' own 
altcrn;tiiv-% partit nlnrly interest En;,', 

The cello ^oiiatnsv are hi^'hly fon trantod, the 
flr&t a TJsf>ronK, youtliini work of tiic lao^i: 
rtisarJJliti.^ and i^traij[jht-f(.>r\v;n i] li^mi untie 
lyricism, the second, twenty y^jnH later, fiir 
laore complex bnt even more masreifnl in iis 
use of the difficult cello-piano c amhinarion. 
The Backhiius piano i& a pillar of tremendoui; 
strength here — and these pin no pnrts are 
ini'redibly j^ntaptnon^ and ri!?h> roiiniier is 
:)umewhat more restrained thoujtrh oqnally 
nuisiC'iili and i\\m is entirely proper; too 
much eello tnn iipoil these works only too 
easily bnt weiiknosa in the pismo phiyinj^' ji; 
tatal. 

The viola sonatas nrc sDioot}dy recorded 
and well balanced, in a rnther close acoustic^ 
'the cello soiiarais liave more liveness, the piano 
a bit in tile background but wiili plenty oi" 
strength and clarity. 

Brahms: Horn Trio, Op. 40. Arthur 
Grumiaux, vJ,, Gregory Tucker, pf.^ James 
Staglioney horn. 

Boston B-209 

The names aren't the bigjjest, but this in by 
iiW odda the finest recording ot this m ork 
rve heard and, for ihnt matter, the most 
intensely played of any oi these Bra limn 
works. The horn trio i« one of the rno«t en- 
dearing of alJ Brahms* early and lyric pieces, 
full of the sort of heartfelt and yonrhfal 
melody that also fills The earlier cello sonata 
(preceding) and the souiowhat JIatcr German 
Itequiem (following). An impassioned play- 
ing. In all three instruments, and Arrhnr 
Gmmiaux' violin comes ihrongh particularly 
Tii'elL The horn solo has juEt the right mellow, 
German quality, without vibrato (as in French 
style) and ft ill of atmosphere. A splendid, bitj 
recorded sound too, only cho piano beini? a bit 
off, on the thin side, (Mai'be it Avns the" piano 
itself.) 
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Brahms; German Requiem, Op. 45. St. 
Hedwig's Cathedro! Choir^ Berlin Motet 
Choir, Morio Stader, sopr., O^to Wiener, 
bor., Berlin Philh., Fritz Lehmcrnn. 

Decca DX 136 (2) 

Another splendid "Uenuiom," yd quite un- 
like tl^F/ recent and also cN"«''d]< ut: ^'or^^^'PM fi-om 
rrankfart, on Cjipitol rvr-rtnl*(:, (Uotb are 
Gevniau-iiuulf rt^fovelsnu'S.'i This 1h n grand, 
oiitbedral-sryh.' [m..t riiruiaTids cncaKr^l in a 
vast livr.-'ii^sLK, Tlie i-borus c:vldiMHly \'ory lny;rc 
and 111 some dlsiance, the urehcRlra iiUo al 
earhednil dixtuncc p,ut tberv is uo sliiizunsh- 
m-.si^. even iJmu.iih rlio 01>eiiinj^ and elotfini^ 
mnvoiar']it>H jire t-aken very s^:.;vty, Tlio fn^'Uos 
:in[l f:\slcr part^ move with -r-ifo and ease, the 
sini^'ini: and piaylni; i« highly nrcuratc and 
reiniirkably sharp and cU-Jir. Coth solos arc 
rxccUeat in fbeir relatively ^)u\rx slmiln;^^; of 
the music witli the /■diovuK siud niE-clie^stra, 

Th^^ old Vienna recordiij^ K>dnnibia) 
notahle for (Inj throaty woljble:^ of its ehorin^. 
These siu^er.M, in Hi;rlin, jiini: witlj as cl^Mir 
and ribrato-froe tone a boy.s' choir. En- 
trances ;iro far Iw^uor dijin-ipllnod ami murrr 
eathui^iaslje by far th;tn the Vienna ;,':r-iup s. 
and indeed the entire pcrftirniance. in y]>iii^ 
of the masj^ive sound and grancliosc sn r round- 
in i^s. is full of Ufc. 

However, the Requiem is a hi.iihly personal 
Romantic work and can stand a L;ood deal 
more intimate inspection, at eloser rani^e, 
than is poi;sihl^ In this Berlin cathedral, whieJi 
sn?^Si J^t^ the imporsoaaUty of a Caiholie Mass. 
Uelorc you aotpiire thiy, llsteti iT yon can to 
the OniJitoi veriiion (Pl^R SJUiO j which brings 
the choras into a nnun- coii>p> lling close rnngu. 
While not as |:rand in the hi?:; nnjinruls, if ha.s 
much to offer in natural and nniiA'ecicd sing- 
ing and plnyinjr. 

Wogner: Flying DuJchman Overture; 
Good Friday Spell (Parsifal); Prelude and 
Love-Death (Tristan); Forest Murmurs 
(Siegfried). Detroit Symphony, Paul 
Poray, 

Mercury MG 50044 

Gone are the day<i of tbc Stokuwskl Sym- 
phonic Synthesis and the si i lb cry and hot- 
brcathed brand of Wagner that Stoky, and 
others in his hey d^iy, used to bring us ! 
Waffncr items arc few and far between today, 
and tliey arc u.^aally, in thfH case, rather 
Htartlingly nnliko the fnniiliiir playings of 
yonr.<; back> 

This bouncy little Frenchman, as l*ve noted 
before, can do I he damndest tliinf,'i3 to Wagner 
and other Geriunn KomiTuties, such aa you 
cannot anticipate ahead of time. Vet he's al- 
ways musical and I llnd that every thin^r he 
does Is musically interesting if sometimes 
odd enough to make one gasp. 

All Is lightnos« of texture here, the violent 
secJious po,^ltively electric, the lyric parts of 
Jin almost perfumed serenity more of Saint- 
Saens and FnurC tluin of Wagner, The Flying 
Dutchman gets oil' to a start that will propel 
you clean out of your seat. Tristan and 



Isolde love and die in a most eidorfnl manner. 
Tbc iiirdics in Siegfried's forest Komchow re- 
mind nu' of cu(koos popping: oat of a cuckoo 
clock. And Parsifal, the tired late-Wngiier of 
^ome per^<.lrnlancel^, retrains a large measure of 
youthful vi^;or. ITniqae ! 

The Mercury "living presence" hap the 
itsual vast and solid bottom, plus a elo^se-up. 
spaceless sound that Ik not very jj:uod for 
Wagner — too dead and lacking in acoustic 
atmojipbere. But the details — with oboes, 
trumpctii :ind so on practically iloatin^^ in 
front of your face — are wonderfully clear. 

All in all. of you're an old Wagner iiand, 
yon 11 leave rhls disc with a slightly da^ed 
feeling, not .sore whether you hate it or love 
)r> But never forget that Waj^ner's original 
iindience w.-is even more fatefuUy :jtunned, 
wlien the music was ]icw iind fresh, tlie im- 
pact unpredictable. 

Grieg: Lyric Suite Op. 54; Norwegian 
Dances Op. 35; Wedding Day at Trold- 
haugen Op. 65, ^6; Houlberg Suite Op. 

40. Bamberg Symphony, van RemoorteJ. 

Vox PL 9840 

Grieg: lyric Pieces, Books 3 and 4. Man- 
ahem Pressler^ piano. 

M-G-M E3197 

(See oJso Books 1 and 2, E3196) 

ConiiiMscrs come and go, wax: and wano. and 
Gric^ in on Ihe way to leconiiug old fashioned 
and, eventually, uuhittMigilde. In the wrong 
hands — and there arc plenty m^w — he seems 
no more tbttn hanal, <pver-!3entiuicnlal. 

Bnt Hue performers of Orieg I here are f^till 
- and in their hands he still i.s an imprcHsive, 
if small scale composer, imjvreiri^iive for his 
utter honesty, his lyric giCr. his piquant 
harmonies and gentle folk touches. Here are 
two performances That should convince almost 
any modern ear. 

Pressler's piano hat> already been hailed as 
unufejually senf*ttivc and nndei*standing in 
other types of musi(\ Ilts Grieg goes straight 
to the heart, i^imply and without pretenee, 
lieally an experience to hear him, and lie s 
y,„]ng — not an old veteran Komanticiat by 
any means^ 

Van liemoortel is alKo young and of n mixed 
background, Belgian with training in Italy* 
But be makes these old orchei<tral scores glow 
with genuine scut (men t. They still sound a 
bit pasae, but at least they are played with 
honesty and renl musical emotion, williout 
apologies. Yon'ro likely to love 'em. 

Both recordings are well miked, the piano 
full toned, the orchestra sounding huge and 
fat in a golden livone^i^^. 

Beethoven: Piano Sonatas #17 ("Tem- 
pesn, #23 (''Appassionata")y #26 ("Les 
Adieux"). Istvan Nadas. 

Period SPL 729 
Beethoven: Sonatas #14 ("Moonlight"), 
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#8 ("Patfietlque'O, #21 ("Waldstein"). 
Istvan Nadas. 

Period SPl 726 

Thes€ folknv >i iivi^t disc (Period SPL 718) 
Virlfh two Jate j;fiiiiit.if<, and i^^lO, which 

I dSelh't ^CL 10 litar. Niula.^' fnirly recewt 

mrirked hint .ik ft pianisf with pl<Mi(y of tceh- 

'njf>si': livr roiTninly iiuovoi=;niig' in icrp>'f>t Vi- 
rion « tho\tj;li tiwy may ijuvko oldtknorK 

jnodcni. Wis Iic(^tllov<1Il is olenrly not onl. 
Ibf' old trftdilioii of licorliovoii jihiyiTi*;, ho has 
not ij^n'i'i>\vc<l L'roii^ Hir S(rhiia!>l(;ti And Ihe 
Ilcs-sfs and rlir ICciiipfs. It's nsi tlioujrii ho hnd 
come to t.hcisc piniiD KGOros by liiiust-lf, li:ul 
only rhft printed notes to go on. And (hat, 
mny T roniiDd you, isn't wnch if you \'c heard 
the muriie. 

Fiihulous irclmiquc. si rontr pcisonality, 
hoiioaty, yes. Nftdn^' Eonriiow-u in curiously 
OP' 11 : tlio hiTicr \\-ieeln nro all orit iii tlio 
li.^lir. iiirninj,' us smooVhly as :\ wdl-^veftsed 
triiiixiiiiifsion. Xnd?ts play« wivh n ?oi"L of tclorl- 
liod }iarp>^icl]onl rcchnifjiin, usiiii; vry littlo 
j>cdnl and almost none of the grand blurring 
tJiiit has lonjc; htTii t)':\diti<>iiar --uru^r a con 
liiry oi pianisrlc :uto:iii]>iy to sc\ onl tln> lou;^ 
line;; iind bii: shapf^s oi' lieothovon's; "vvDrks 
that lie h^K Imri^'fl bohiik<j the mass ol" detail. 

N\idai> nuvtnr('S ilial dolnil woi'k Jiiid 11. 
pnrjri --!jui, 1i> my mind, cb^arly nt rhc e-vpcust- 
of rh(> lii^' lines. You'll la[) yoni" fcor to Nadas, 
hut you won't }>o lifterl np> His boat is all 
wilhiri the m<m.snrc^ the hmf; pUrase^^ are 
merely di apod npon the detail woi k, and so 

lOHl. 

Nevrrllicless, this musfc is played. £>o to 
sipcak. froxn a strong position, and anc cnn 
ahvay;^ l^>arn now lliin.Lis Lroni a strong 
pianist, even if the old tljinjys aren't ((uito 
the samr-. And the piano ret aiding, ahvayi; 
KOor.l at I'eriod, it; siiperlj. 

Reger: Clorinef Qurnfef (1916). Georges 
Coutelen, cl.^ Wlnterthur Str. Quartet. 

Concert Hall CHS 1244 

... if you llku Regcv. , . . That's tht 
expeeted eomnienc on this musif, hut I've 
given it a, try. fit Conn^vt Han'.-^ indin-ct b^:- 
hcst in the noles on tin} jriekel» aud 1 mnst 
iKllislr, U ain't ]>ftfi. 

Stni jtreUy thick and goooy, ji ]jos1 -Uomark- 
lie chi uiit;Ltiei:[>m that likes its Niiith chords 
too nmrh, Rur the inhereiUly synve and at 
the «an^< lime atmosphi^rie modittm of elariner 
and slrini;.s doivs M'ell liy Ilo.i^ev — hi: ean'i i.'et 
a>s t.hirk und ^;ooey here jih he dors with a 
J'ull *irri:si-strA. Koi^tilt is lhal his naturally 
niePidio bimne is cnliuueed, rhythms cut 
cUja Illy, and llsloiiiiifj iS pood. If you know 
rhe Ui'iibnis (.'birinet Otiiutct, yfJii'll undc]"- 
sraiul ]ui\\ thi.s w'orSi. lakes niT, a ijnavLer 
tiiry later, oat ol! the middle jnovemehts Of 
that work, liralims' only inipresF^ionist pieeo> 

TlHi music i-S often liOaT'd in Kitr'0]ie, it 
si-enis, and this^ pet form an iio in oonif or tabic 
and fiun thai -sounding, as; thonjjh the playc-ra 
did know Ir well. 

3. THE MADRIGAL 

The English Madrigal School, vol. 2. The 
Deller Consort. 

Vanguard-Bach Guild BG 554 

(See also voL 1, BG 553) 

Content-wi.se, rli.^ spt^eial feature this 
second volumr> of Alfred Dellers madri,i;al 
olTcrinjjs is the inelu>;ion of ft i^ood many works 
from the period Of the pvo-Kllzahcth.in mnsic, 
the middle — to ^ivc depth and harjk- 

jjroutid to morcv familiar late madrigftls by 
Wilhyo and Weelkes. Of Elizabeth's own day, 
towftrds the turn cf the ccntnry> The earllev 
works are unexpectedly lovely — or, I should 
say, not unexpr^ctcdly. Tt'g about time, as the 
notot> heri^ point out, that we JStop thinking 
of tht English madrigal as a law unto itself, 
isolated from both earlier Kn^lish mtislc and 
contemporary music on the eontiiicnt. 

It'u an almost bellifrcrent habit of madri.tfal 
loircrit to Isolate the En^'liyh product as thongh 
it were in a class strictJy by itself, the same 
sort of aemi-snohbcry that Jikcs to think 
Gilbert: and Sullivan has Jio relation to the 
onts^ide world of non-Britii^h mnsic ! All 
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liberal-minded madri^'A lists, therefor*^, are 
ur^'cd to listen to the proven t collide t Ion, 
which is sunt' In a spritcly, tusteful mannei% 
the voices pitched hl;^li, the wobbles not t^o 
^rrent; the wordn nicely clear> Onl> criticism : 
the tnseTuble is liot entirclv' f^riiO'dh, with i\ 
.irood deal of nervous enerj^^y. At a disiancc, on 
i^tngo, eveo in a private home, this wriuld hir 
tine; but at close mike distance it loads to a 
^rood deal of near-overloading and con.S'2quent 
tendency to bla^rt, here and tliere, in the more 
extdted mom^int^^. 

T haven't seen V(duiiie 1, hut assumi? it is 
Si^nilai'lv' prcseiUOd. 

Madrigals of Gesualdo, Vol. 1. Singers 
of Perrara, Robert Craft, Notes by Aidous 
Huxley, 

Sunset LP 600 

The Italian madri?^nl, loiij; ]irelly innch 
nnkn.>wri amon^c En^rliKh madrijral ('nthnsiaifls, 
Jji bc.^'inninj,' lo cmcr-e a>; l}ic tremendous 
musical force it is. G^'^iuahlo, at the t mo of 
l^alesti'iua and Montevei'di, wa^ the c:::ireinG 



radical of the day — bnt not as radical as was 
once believed, if hy rndieal one means slightly 
era '^y . csn a 1 d o ' s ii^e n s u ou a de a tli-j n a d r i t< a 1 s 
use extraordinary chronmtits, weird harmonic 
progressions based on nn tempered frfe v'o<;ji,l 
pitch ; ho wrote passa;?cs tliat have lonfT SUg- 
t'C^Lcd Wagner to interosted commentators, 
liut the music makes extrarudinarily ^ood 
ir;en3C^ once nndert^tood .nid sung, as I have 
rwison to know. It is neither arbitrary nor 
''erai-.y," nor is it remotely nosiaijablc — far 
fiom ii. 

The Siuijers of Terra ra lin.il from the U.S. 
Wi^st Coast. — it was Ooi^naldo who came from 
Ferrara and the sin^^crs' colleoiivc title 
honors liim, Tiiis enterprise is si.i;niti[.^nitly 
of the present <iay. Uruler the l>eiicvolcnt 
patron;ri^'C Of an intere,sM;;d Unxb^y nud 
Stravinsky, conducted by Stravinsky's oft- 
time oxponeni, Craft, this irroup also includes, 
typically, on element ol" contemporary iuzy 
and screen writinj? in it« personncd ; Gesiialdo 
is est rO'Cun icnlar f\in for .such muisicianb. 

The sound is al:^o chartictcrisiic of the new 
movement. Perfectly blended professional 
voices, as exactly Alike as so many i; r jvd ed 
peas, a strinj>' (juartet precision^ a tonal i>lend. 
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Lorr£ a recor^nizet! k^idc: in hifji ficloliEy re- 
<:ordin,cs, Concerr I-Ii31 Soclcti' has expanded 
Jt.'i facilities to include production of blnciur:)! 
stereophonic pre- recotdcd lapci. Concert Hail is 
lakin/; cliis &icp to help mcci the demnnd for 
truly h[,i;h fidelity t^pc.^. An nmbitious program 
of ouTstLindin,^ items hii? been pbnncd; two 
notable "firsis" have already been chalked up — 



LA BOHEME-Puccini 

Complete on two 7" reels (3600 fi.) 

5YMPHOWY #9"Boelhorfen 

Complete on [wo 1" reels (30OO ft.) 



All Concert Hall Society Tapes are 7" reels, 

iVl ips» iivaibblc far cither stacked or st^e- 

gcred heads. Positive color iJcntifi'anon is pro- 

vidctl by the color of the reel material — char 

plnst'tc for ii^icked. yeUow phsik for stnggcrcd. 

And please note thc$c extras: 

^ Alf CHS Tapes bring yco complete wo/ks 

0 All CHS Topei come wi/h fuli p/ogrom notes 

# Aii CHS Japes are spiicc free 

% Ali CHS Tapes ore packed in attraaiva boxdi 

0 Ali CHS Tapes arc of h'tghat /ide/ity 

The listing rifjlu is only the beijinning! Many 

cxcirin.[j items arc in i\\e works — so watch for 

our announcements of r\c\v tapes to be released 

on a regulariy scheduled basis. 

Concert Hall Dinaural Stereophonic Tapes are 

available now lU record dealers and hi-fi audio 

centers, or write us for complete catalog and 

name of nc^,Arc5C dealer. 



THE FIRE8IHD (Strdvlniky) . 

Nethcrh'iyjfis PhiWitrmoyiU , 
Wahcr Gvchr. CHT/fiN-1 (1200') 

EL AMOR BRUJO (do Falta) 

Netherlands Ph/Ujunnonk, Walur 
Goebr^ Af3?7re Dclorie, coKiralto^ 
CHT/BN-2 (1200') $11.95 

PICTURES AT AH EXMIBITION 
(Musio/gsky-[^avef) Netherlands 
Ph'ilhcrmofj'ic, Walter Gochr. 
CHT/BN-3 {MZO') $11.95 

SYMPHONY #101 IN D MAJOR- 
^TIOCK" (Hoydn) Orshestrc 
Pjsdchup dc P^/r;s. La:nJ Mariiy:. 
CHJ/ m-^ (120O0 $n,95 

SYMPHONY #9 IN 0 MINOR— 
"CHOnALE" (Beerhovcn) 

N&sbcrldnds Phiih^nnonic Chorm 
& Ovc/j., WdJter Goehf, Soloists, 
CHJ/m-S-l (3000') $23.90 

PIANO CONCcRyO #2 IM A 
.MAJOR (Lis»r> Philippe EvirnmOil, 
Radro Zurich Orchestra, Walt or 
Goohf. CHY/BN^6 [120D') $11.95 

RHAPSODY BLUE (GoMbv/Jn), 
BOLERO (RovoL) Ph/lippc 
)h;irsmont, Concert Hall 
Symphofjy Orchi'Stra, Waf/ar 
Gochr. CHT/Bh!-7 (1200') $71.95 

LA BOHEME (PocciniJ Kclhcrlandj 
Philbarmouh Chorus & Orcb.. 
Carl Bamberger, Soloists. 
CHT/BN-9-2 (3600') $73.90 

THE MOIDAU (Smefanob 
POIOVTZIAN DANCES FROM 
^'PRINCE [GOR'^ (Borodin) VtrSchl 
SyiK-phony Orcb., Paul Happens. 
CHT/BN^ID (1200^) $11.95 

LES PRELUDES (ListI) Vtrecbi 
Symphony Orcb., Paul Buppcrfs; 
ROMAN CARNIVAL (Bsriioz) 
Nethcrhyydi PhilhatmonU Orch., 
Walter Gochr. CHTyBN-ll (t2fl0') 
511.9S 

DEATH -AND THANSFlGURATiON 
(R, Strauss) Vlrechj Symphony 
Orcbesira, Ignace Nctmitrk. 
CHT/BN-12 (1200') $11.95 

DOWN TH£ MIDDLE wHh Jfmmia 
MePortland & Ortti.— & Marian 
McPartland, Stegmeycr> - 
Dickenson, fyecnidn. Morello, 
Hinton. CHn/BN-l3 (IW) $11.95 




CONCERT MALI. iftOCIETV 

CSTEREOPHONIO TAPES 
45 Columbus Avenue •New YorK ^3. M.V,-^ 



31 



www.americanradiohistorv.com 



Listening quality 

is everything! 

Impartial Lab reports on the yiew 
Aiidak Hi-Q7 magnetic car (ridge: 
A leading recording sfudio: 
"Because readings showed an 
fimazing coral lack oi dis- 
tortion, check ttsis were 
repeated J linics." 
Consumer sheet: 
"Good frequency and 
cransient response. 
Practically no high 
frequency distortion. 
Low inter moduJation 
distortion.'* 

Listening quaJity is 
everything — and the new Audax Hi-Q7 
tas it lo 4 degree not equalled by nny other 
pickup. Bui — HEAR it yoursirljf . , . 
ihere is no Of her way! Net $47.70 with 
1 Chromatic Diamond and a Sapphire. 
Other models as low as $20.70 Net. 




COMPASS PIVOTED ARM 

Universally ackuo^vledged as the most effi- 
cient arm — barring none. No restraint. No 
frontal oscillations. No springs. No fatigue. 
Highest tracing efficiency. Equipped for 
ityl us- pre IS ure aJj mhn eni . . . ( New 
adapter makc$ this superb Audax arm usable 
with practically all cartridges.) HF-1 2 
Arm, Net $19.20 




STYLUS-BALANCE 

. . this nally works . . Canhy 
Stop deformation of record groovesl Only 
Audiix Stylus-Balance can give you the all- 
importunr certainty of correct $tylus pres- 
sure— ALWAYS. Precision-calibrated like 
a pharmacist's bdance. Works with ^ny 
arm and cartridge. Gold Finish, Nef$4.80 
(add 2S4 if shipped from 



LISTENING 

QUALITY 

CUTTERS 

Plat ro 14,000 cps. 
Distortion 0.6% at 
lOOO cps. Fully mod- 
ul^ites groove with in- 
put of about 16 db 
with 220 lines. 2*s up 
to SOO ohms. Two 
models: 

H-5 

H-4 




Net $1IK00 

Net $75.00 

FREE ^^Py of $L00j ii-p^ge, 1956 

reference g/nde, "ELEC- 
TRONIC PHONO FACTS" — by 
pioneer MaximiUnn WeU — at your 
dealer, or write 



500 Fifth Ave., dept. A, New York ^(S 
F\r\i audic-ehctronic apparatus over 30 years 




£or bnrmotiy. that i» positively orchostr/il in 
spite of vibrfito. And tbB siasinj^? Ah — tliere's 
the rub! It lH> AS you mifht expect, positively 
inslrunicutal, nnd with n roinurkahlo Ifick of 
interest in the very weJIspriug of these madri- 
guls, the text, the woM-^Uapes and word- 
phi ases 1 

A mfitter of opinion, possibly, thoit^jh T 
don't myself think «o ; the intcvn:^ cvidenee 
of the mwi^ic IB much too strong? in fnvor of 
the wordy. These siuj^ers t»ing metrically. wUh 
a atendy and Strnvinakian beat, in very iK^:nly 
Rtriot time, measuriujc; out all the panst^rf qnile 
lltxjrally, trentinjc: wer\k and slroii:^ syllabks 
more or l^^ys alitco, IV.iiutlfully doiio, but purely 
instruiuGntril. Lovely, but x\'ron£?. 

Movoovor, they sing \rith such preeiBion nnd 
accuracy thiit the pitch inevitably, is tem- 
pered. That is> It sounds much as it ^vould if 
played on the piano with the piouo's teuHiered 
tunin^,^ The ^vo^(Ierfully subtle contrasts tit 
violently unlike harmonics arc thus partiallr 
l0!it, or weakened. 

Nevertheless, a remarkable rccordini? if only 
for its incredible vocal prccisioo nnd< of 
course, the music Itself, which gets throu^rb 
In essence. A m^jst £or all madrigal singers. 



Lament for April 15 and Other Modern 
Madrigals. The Randolph Singers. 

Composers Recordings CRI 102 

A good idea, this, nad it should by riyhtn 
make a fine complement to the madrigal col- 
lections Above, and In fact there are many 
nuggets of gold or, if you Tvish, much protein, 
to be du/^ out of the presentAtton. But even 
thougb oue of my own minor works is In- 
cluded, I can't wax overly entluisiasilc. 

Most of the works aren't madrigala prop- 
erly, but that is unimportant. Many are of a 
highly hiimorouK east, and this iti of more 
interest, hecansn It points up the uncoui- 
Cortable fact that modern singing technique 
simply cannot cope naturally with the l^ng- 
liinh language, nor can most composers of to- 
day. 

The Tlf>ndolph Singers go to great lengths 
to project the Information, humoions or other- 
wise, that in conveyed here ; but the conven- 
tionally e>;nirKerAted dlclion of the profes- 
s ion al sin scr def ea ts th em at eve ry turn, 
makes the humor seem childish and highly 
forced, even gets in the way of the sense. 
Rolled r sounds, fancy vowels, and a wobbly 
tone are inheritances from the continental 
vocal past that simply do not suit our own 
colloquial language today, even when well 
composed into music. 

There's nothing wrong with our speech for 
music, AS a million nnd one popular and folk 
singers can tell 3'ou. It can be rendered Into 
nmaic intelUfflbly. with the greatest o£ ease. 
But not in the continental manner. 

Most of the works hiire were composed for 
and/or dedicated to the Randolph Siusers and 
have been featured on their progrAins. The 
composers are Avery Claflin, Charles Mills. 
Halscy Stevens, Daniel PinJcham, Ulysses Kay, 
ICurc List. Judith Dvorki^i, Carter Tlarman. 
plug yrs, tly., an interesting and varied list. 

Hlndemilh: Symphony "Math is Der 
Maler" (1934); Symphonic Dances (1937). 
Berlin Phiiharmonjc, Hmdemith. 

Decca DL 9813 

Mathis de Maler i? now a familiar classic ; 
here is Plindemith's own performance of his 
work, echoing that which he made iu the 
early Thirties, reissued after the war on 
Capitol LP hut now apaln dofuuet. With it is 
another of those vast aad heavy sypmbonic 
works that followed Matbis, not one of which 
soemi: to havi^ jycaiiied the audience of tJsc 
earlier piece. 

Ilindemith is a pu^isle. Does he wrire "just 
the s.ime old ideas all over again*'? Didn't 
^[ozar|:? Ih his music heavy-handed'? It sounds 
out powcrfnlly from the orchestra. Academic? 
Vea, hut deftly and skillfully, the massive 
works put tO(;etUcr like any racing: ear. Very 
knowing craftsmanship, any way you look 
lit it. 

And yet a work like this, the Symphonic 
Dances^ seems to ask for condemnation. It is 
Insufferably heavy, noisy, thick, Jong, it does 
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seem to say what Mathia did but more 
lurgldly. There' 8 not n shred of evidence for 
this, but 1 feel Ic just the aamc. Don't ask: 
me why. 

One thing is clear ) Hindemith is pJenty 
hard on the recording engineers. Most of this 
lausie is nicely encompassed In the Berlin 
record ins> bat the too-long Symphonic Baucea 
get out of control a good while before the 
end and the Ust loud quarter -inch of inner 
groove will probably throw i lie average 
chauffer pickup for a loop. M\nm wouldn't 
track it at all and when it did the sound — 
II i n <l e m i t h saves J i i s b igEe^^ t bl as t s fur (J le 
end — was unpleasantly distorted. 

Hindemith; Four Sonatas (Trompet, Clari- 
net, Bassoon ond Viola), Horry Seven- 
stern, trumpet, Jos D'hont, clarinet, 
Arnold Swillens, bassoorti Francis Tursi, 
viola; HenrJ Duval, Jose Echaniz, pian- 
ists. 

Concert Hall CHS 1250 

The Hindemith puzi^le continues here. These 
arc outstanding examples, recent and early, 
of his celebrated "music for use" — music for 
a practical purpose rather than nsi an for iis 
own iiflko — and there can be no argument left 
as to the validity of the idea. These nrc useful 
works< as every soloist on these Instruments 
knows/. 

Are they good works? Well . . . same story. 
The s.ime sort of kleas and expression, over 
and over again ; and yet when you look closer, 
tbey really aren't the same at all, and each 
piece is wholly consistent in its own inner 
architecture, each is logically builc upon its 
own thematic ideaf;. no two alike. 

Three of these I did not know ; they all 
"sounded the same," as usual. But the fourth, 
the Chirinet Sonata, I knew quite weU from 
some years back though I had not heard it 
since. Immediately, in this recording, this 
one struck me as, at last, real music, and far 
more interesting than the other works ! I 
ate It up. But was It simply because 1 knew 
it? I'm afraid so. 

That's the way It is with this man. Tie 
annoys you wo end at first. But ho grows on 
you when you get to know him. And he's had 
a vast Induence on contemporary music the 
world over. Come to think of It, old Bach 
was somctimcH like that, too> lie, ton. is al- 
ways himself, dogmatically, uucompromisin>;ly. 
whether you like it or not. But 1h Illndnmitb 
another Bach? Mjiybe, j-et I still doubt it. 

Bartok: Second Suite for Orchestra, Op. 
4 (1907). Minneapolis Symphony, Dorati. 

Mercury MG 5009 B 

Here's both a super-hi-fi record and an in- 
teresting musical experience, the one awpect 
neatly dovetailed with the other. As we'vt? 
already found out, Bartok's orchestra 
superb Jfor recording because, hehifr modern 
but straight out of the KomAUtie tradition, 
it requires c^factly what recording can ]>c>t 
give — modern, ch>se-up. soloistic clarity of 
detail immersed in a big Uomantte Jiveness. 

Tliia early work of Barfok Is an exceptVon 
to the general rule that his earlier music 
tenils to be long, turgid, indigestible for to- 
day's ears. Perhaps because it is a suite. Ibis 
piece is shorter, and it comes thnnigh with 
Sieat clarity and trnnspArency in the orches- 
tra. As the notes note, there are many su- 
prlsing suggestions here of the much later 
Concerto for Orchestra— almost forvy years 
later. And, intrigulugly, right along with the 
Bartokian suggestions there Is plenty of that 
tlicn-reigaing old modernist, Richard Strauss. 
Most interesting mixture. 

The Dorati performance is an exception, 
too, for my car; other Dorati recor<liags in 
this series have secniod to me to be bard and 
unmusical, even including the Concerto for 
Orchestra itself. But somehow, this piece Ixas 
been given a passionate and on the whole, 
very musical playing with but a tr.ace, here 
end there, of the tell-tale pounding hard pan 
that charaeiorizcs his playing in other re- 
cordings. A iirst rate job, then, and particu- 
larly welcome to those who already know the 
popular Concerto for Orchestra. (Sec discus- 
sion of the ItCA-Reiner recording of the 
Concerto. Acdto, June 195G). 
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EQUIPMENT REPORT 



(/Vow page ^S) 



and high-quality parts .ire used Ihvonglv 
out J one example heh\Q in the choice of 
Ohmite (Allen Bradley) vari.ible controls 
ill every iit<;Mi3i(:e. Deposited carbon re- 
sis tors are used in every pi ate -loud position 
and for unby passed cathode resistors. Criti- 
cal vnhies of both e^jp;icitovs and resistors 
are m.-tintjtined by tlie use of 2 per cent 
tolerAn<?e eoynponenls. Both of tliese 
may tniH- be enlknl ' ' dolux'a " 

B-20 

REK^O-KUT MODELS 120 AND 
160 TRANSCRIPTION ARMS 

Bee ;i use of the high pi-ceision reipiired 
in the eon struct I on of a hi^^^h- quality trans- 
cription turntable, it would bo cr^peeted 
that if any manufacturer of sucii a turn- 
table were to turn to the making of an 
arm it would most likely be of similar pro 
eision. The Rek-O-Kut arms arc no excep 
tion to this a?snmption. 



plastic tubing to prevent seratehing of the 
arm iinish. 

As near as we eould determine^ the arm 
resonance with even the Hg-htest of pickups 
is below 15 cps. and is even low in ampli- 
tude^ althoiii,di this is a. diflleult character- 
istie to mejisure. It is most easily done 
with a sweep frequency record cut at 7S 
rpm and extending down to, say. 25 cps. 
WJien turned at 331/^ rpm, the lowest frc- 
queiicy is just under eleven ops, which is 
aluiost beloAv the ran^'e of most practical 
measuring instrnmci.d ITowever, no other 
resonances that eonid bL: attributed to the 
arm were found throughout the entire 
audio apcetrum. 

The striking appearance of the Rek-0- 
Kut arms lends a definite professional tone 
to any good turntable^ with the brushed 
e h r 0 m e m a tch i ng th c a 1 urn i u u m u s u a lly 
employed for the turntable platter. SucJi 
features as the ball on the lifting handle 
contribute to ease of operation since there 



\ A 




Fig. 6. The Rek-O-Kut transcription pJckup arm. 



Model WiK for 1(! -in. turntables, and 
Model 120 for ]2dn. turntables are similar 
in every particular except leiigth. The 
12-in. model is the one we hiul nndcr 
observation^ and it is designed to mount 
with its center S S/ICJ in. from the turn- 
table center. Both models arc finished in 
g^ktiu chrome. All other infonnation per- 
tains to the 12-iu. unit specilicall}-. 

The cartridge shell is of die-cast con- 
strueHoUj with a convcnieut lifting handle. 
The front is cut out to provide for turn- 
over eartiidges and to facilitate seeing the 
stylus. A snap -out plug on top accom- 
modates cartridges of the G.E. type. The 
iicad pings onto the end of the arm and 

held firmly in pl:<ce by a locking ring, 
electrical contact being made fclyrough 
silver-phited spring-loaded pins in the head. 
Two bsill bearings pre vide smooth opera- 
tion of the vertical axis, while adjustable 
hardened neeiUe bearings engage projec- 
tions on the side ot the tube for the 
horizontal bearings. The arm isi eoun tor- 
weigh fed by an adjustable balancing weight 
which is rotnted one and a quarter turns 
for each gram of ni:^edle force required 
after once bringing the arm to a balance 
with the pickup monntcd. The counter- 
weight is spring-loaded so there is no 
chauee of rattle or play, and so the weight 
will not change adjustment with normal 
handling. 

Clearance for the center shaft is had by 
a %'h\. hole on the motor board, and tlic 
height of the arni may be adjusted from 
1% to 2% in. The arm rest is similarly 
ad 3 us table J the arm being gripped with 
two springs which are covered with a 



is little likelihood of one 's fmger slipping 
ofl: the handle and allowing the pickup to 
drop to the record with attendant damage. 
A locating pin on the head ensures the 
pickup being parallel to the record at all 
timesj and the open front of the shell is a 
distinct advantage when cueing records to 
specific grooves, as is often required in 
accurate programming. 

The 120 arm will mount on the base plate 
of the I^ondiuc 13-12 and B-12 Deluxe tum- 
tableSj bosses being provided on the plate 
easting to accommodate the monnting 
standard. Height adjuslmentsi are locked in 
place with Allen set screws on both arm 
and rest. Either arm will be found to dress 
up an installation, nud performance and 
luiudllng arc all th^it could be desired. 

B-21 

NATIONAL NEW CRrTERION 
AM and FM TUNER 

Normally timers are listed as ^^AM-Fi^I'^ 
but this would not bo quite accurate with 
the Criterion model, for it is in efTcet two 
separate tuners^ one for A;NV and one for 
I^M. They just happen to be mounted on 
the same chassis and powered from a single 
supply. Thus the tuner may be u«ed for 
binaural or stereo broadcasts where one 
channel is transmitted on AM and the 
other on Y'^^. In addition, there is an out- 
put from the F^.t circuit nduch precedes 
the de-emphasis netwerkj thus permitting 
use of the receiver for mnltiplcx F]\r trans- 
missions. This same output may be used 
to actuate control circuits which shut oft 
the output when such control signals are 
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HIGH FIDELITY 
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Quality 
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MODEL HF255 

AM-FM TUNER 



Provides cxccpiional AM-FM recep- 
tion. True high fidelity realism with 
"space-saver'' convenience and beauty 
at remarkably low cosL FM re.sponse, 
± 0.5 db, 20 10 20,000 cycles; AM. ± 4 
db»20lo5»OOOcycics,Sensitivity:FM — 
5 microvoUs for 20 db of quieting; 
AM— 20 microvolis for I volt output. 
Includes AFC, drift-compensated 
circuits, FM di-polc antenna. AM 
fcrritc loop, cic. Only ^^/i high. Ideal 
for use with amplifier below. 



MOD£l 151^ 

^*^!^^^^ 12-WATT 
^ HIGH FIDELITY AMPLIFIER 

True hi-fi performance at moderate 
cost. Full 12 waits output; response, 
± 0.5 db, 20 to 20,000 cps. Features 5 
inputs; separate bass, treble controls: 
equalization for EUR, ffrr, RIAA, 
Quiet; variable dampingcontrol, choice 
of volume control or loudness control. 
In compact cabinet, only ly-i high. 



T 




BEAUTIFUL "SPACE SAVER" DESTGN 



RAULAND matching Hi-Fi 
unili arc decorator-sl ylcd in 
hondiome charcool black witJi 
marbli^ircd gold finiih, control 
panels in lo/t broiKcd brdt. Dc- 
ligned lo fil onywhere — ro cabi- 
noii fcauircd. (Eitlcniion ihofis 
ovailabl^ for behind-ponel 
mount.) 




Hear these RAULAND units at your 
Hi-Fi dealer, or wrrte for dctailt 

RAULAND-BORG CORPORATION 

351 5 W. Addison St., Dept. Chicago 16, ML 
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RiAD's versstilB series of sub-mma- 
ture tiermetically sealed audio trans- 
formers are spedally designed for 
audio use, transistor applications anxi 
printed circuits, featuring eittremefy 
^mall size. Ihey incorporate all the 
construction features that have made 
TRIAD the symbol of quality in trans- 
formers. 



Type 
No. 


List 
Price 


Impedance - Ohms 


Primary 


Secondary 


JZ-1 




600/250/50 


60000 


}2'5 


20.20 


30/12/4 


50000 


12-1 


19,65 


30/12/4 


1000 


J2-11 


19.G5 


15000 fl Ma.) 


13500D C.T. 


JZ-1S 


19.65 


20000 f.5 Ma.) 


1200/600/100 


JZ-25 


19.10 


10000 [1 Ma.) 


200 


JZ-26 


19.10 


1000 (5 Ma.) 


50 




Write for Catalog Tfl'56F, 
listing TRIAD'S complete line 
a* quality Transformers, 




4055 REDWOOD AVE., VENICE* CALIF. 



transmitt^cd by the station, as \% the cnse 
with Store east and some otlior broadcast 
nmsic se^vi<.'^3s. Figure 7 abows the tuner 
witli the ITorixoii 5 prcamplifior inrfalledj 
if the tuner is to le used with ampliQors 
having tone and other controls^ a brushed 
and anodized alumiiumi cover plate re- 
pbicGs tJie pveamp. 

Wliile the origin;iI jnodel of the Criterion 
tuner was reporter! in the EQUIPMENT 
RuPOKT of September^ 1954, several im- 
provements have been made sinee the fust 
models were introduced. These have been 
made mainlj jn the limitcr and detector 
circuits of the I'M seclioTij aiid they appear 
to have smoothed out t)ie performance 
some wJia t . At the aa m e time, the t a ■ 
made tireuit (which squelches the output 
in. the absence of usable signal) works 
much more tiniootbl}' and with practically 
no noise as the signal cuts ofl; and returns. 
Using the type of ratio detector described 
as ^'widc baiuP* since it covers a band 
some 2 mcgacvoles wide, the selectivity is 
controlled mainly by the i.f. amplifier 
circuits, of wbicli there are eight in libe 
section. The two cascaded 6BN6 miters 
provide exceptionally effective limiting 
action^ aijd stations appear out of a silent 
baclcgrouiid fully tuned in; as 3''0u turn 
the tuning knob further^ the stations just 
disappear into the silent background. The 
aucio quality is very good, and iiot de- 
pendent on extremely accurate tuning — 
the station is cither in or it is out and 
there is no need to fish for the middle one 
of the three peaks to get the best sound. 

PA'-en on A'M^ quality is above average 







1 S ^ T 1 O t» * V t ~ . ^ 







Fig. 7 NaHonal New Criterion AM and 
FM tuner. 

been use of the wi-U baud i.f. aniplifierj per- 
mitting relatively fiat ri.'^])on3e up to 8000 
cps. The arianovniL^nt of the tuner is sis^ h 
that one may use one sckition for recording 
while listenin^j; ^iinultancously to the other 
sectio)!. While joiiit w^t ot the i.f, auipJificr 
by both AM and FM signals is not un- 
common ^vhcu only one of the sigiiala is 
passing tli rough :hc auiplificr at any time, 
this is the first tuner we have seen which 
used one i. f. :implLfici- for both AM and 
FM simnltaucously. 

Eathcr larger than most tuners^ the 
National New Criterion is of unusual ap- 
pearancGj more professional than ^'decora- 
tive'* in the usual sense. In appearance it 
is quite functional^ aud its performance 
leaves little to be desired, for it is very 
scnsitivej quite flexible, and shows no tend- 
cncy to drift under any average condition 
of operation. B-22 



SPEAKER ENCLOSURES 

{from page 23) 



uiouth is large enough (the absolute size 
required Is related to bow low the fre- 
quencies to be reproduced are) the 
mouth iHifleetions aud standing wave 
vcsonauces become great. 

A slow flare aud a large mouch add 
up to a very large structure. If we put 
iiuud>er.^ into these general relationships 
we will find (bat^ for a horn conveying 
faii'lj' uniform bass down to low fre- 
(pieneieSj ^ive will have a piece of furni- 
ture that we cannot use m a living room, 
let alone got through the door. This 
problem was first met by the Klipschorn, 
which folded the horn path back onto 
itself arid then, being placed in a eoi ner, 
used the walls of the room as an ex- 
tension of the flared paths. 

Combination of Different Enclosure 
Types 

"Wc have discussed three ba.sic types 
of speaker en closure. There are also en- 
closure designs which utilize uiorQ than 
one of these three systems simultane- 
ously. Horns which load the rear of a 
speaker dinpbragm, for example, may 
be elYcictive over only the low^er part 
of the frequency spectrum, aud direct- 
radiation may take over at the higher 
frequencies?. Another design that has 
made its. c\ ppearatice is a bas&-reflex en- 
closure wliose port or ports are horn- 
loaded by a short path between cabinet 
and corner walls (see Fig^ 10 — 8). 



Both horns and resonant type enc^o- 
surcK decrease the burden placed on the 
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Fig, 10—7. Use of the horn as on acous- 
tical coupler over the last seventy-five 
years (A) rigidly attached to phono 
pickup (Edison); (B) attached by flexible 
tubing (Berliner); (C) curved to conserve 
space; and CD) folded bass horn with 
direct-radiator type driver. 
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fig, 10—8. Corner boss-reflex system 
with horn-loaded ports. 

i>pi'nkGr compared to dircet-radiatov 
bnilflc systoms; parti cuhu-ly from the 
point of viow of the voiet-coil excur- 
sion roqiiireJ at low rrequencies. They 
also bring with them their own roso- 
KiaucGs, which must be strictly tamed 
ior high-quality reproduction. 



Jazz by Jean 



i^from p(L(j€ i) 

iiuniscd nt her pcrfonnmtce in piuch tho 
same manner as working mnsiciaiis leer 
,iiuong tbemselveg aver the guff handed out 
by the college-prof-expcrts. Either you feci 
it or you don ^t. 

To i:>e perfectly hones tj most musicians 
don *t take these things seriously bnt mcvoly 
look, upon theui as prcstigre items thnt will 
mcim a few extra jobs when the pickings 
get Jean n round Christmas time. They are 
a lot of fun when viewed ainiply an a pleas- 
ant outing or ys a sociological phenomenon 
since many interesting specimens of good 
old kf.mo show up at these affairs. It is 
also interestixig to note hoM' tig-htly the pro- 
moter jazz-type musician has chnnped onto 
these blowouts. There are a couple of these 
guys around who don't rnte <nmong actual 
working musicians but who seem to be the 
suhject of endless glowing slifk magazine 
pieces directed at the unknowing, and who 
always seems to be where the ea.sh is heavi- 
est and the knowledge the least. In fact^ 
I'm going to do a paragraph or two in the 
nej^r future about these charaoters since 
they are n study iu themselve>s. They eo-jld 
be called professional jaz'/ nxcn as opposed 
to jaxz perforrner^^. The product they sell 
i^ phony atmosphere rather than music and 
they come complete with prop bottle, open 
shirt collar, and " nmsician talk^^ and have 
carefully ^ichooled themselves to be '^amus- 
ing-' nt particfi thrown by elderly wealthy 
pa tron s o f ?e jo-^z liot who d o ti ' t k u o w 
Tinihnck from Bolden but think it's modcru 
and democratic to die: }fiz7.. These guys 
bear ahout the same relationship to gcauiur 
players as Nick Altroek, the baseball 
clown, bore to real hall players. Tliey both 
iL smnll tnlent long ago but have juadc 
a career of clowning in the uniform and 
burlesquing their bettors. The promoter 
and the Ineust will always be with ug. 

Since the summer mouths are the leanest 
as far as new releases are concerned. I ha^o 
decided to stack everything up for next 
month and review all the new dises in a 
batch rather thnu pieeemeal. The harvest 
seavson is almost upon us and the trees are 
heavy with fruit so let us hope that the 
stuff will be as tasty as it js sure to be 
plentiful 



/'^^•■•lIHiiQt) 

y ^superior perform ance! ^^^^^ 

For fleon amplrficaMon, low distortion and abundanr power no ortier 
omplifier compares w(Jh the Mclntbiti. Ttie basicaily-differenr palenfed 
Mclntoih cifctiH delivers omplificalion 99.60% perfectF The resulJ: 
ooljJanding roolism, ciorify and listening quality. Hear it at your 
dealer's. 
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Write tor complete cJetaiU on 
Mcintosh amplifiers and free booklet. 



LABORATORY, Inc. 

324 WATER ST., B1NGHAMTON, N. Y. 
EjcAorr Dlv. 35 Wflrr«n Si., N, Y. 17 CobI©: SimonlriM 
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^^eep informed — tectd 

ELECTRONIC MUSICAL 
INSTRUMENTS 

By 

Richard Dorf 



In one big volume, you can now learn all 
about the intricacies of commercial electronic 
organs» including the Allen, Baldwin, Conn- 
sonata^ Hammond, Minshalf-Estey, Lowrey 
Organo, and others, together with many 
smaller instruments. Constructional details on 
the author's Electronorgan and the simpler 
Thyratone show you how to build one of 
these fascinating Instruments for yourself. 
A compilation in book form of the author's 
articles in Radro Electronics, brought up to 
date and with many additions. Price $7.50 
(Foreign, $8.00). 



Customary discounts to dealers and d(itributo« 



RADIO MAGAZINES. INC*, Book Division 

p. O. Box 629i Mineold, t^. Y. 

Please send me copies of E>orfs ELECTRONIC MUSICAL INSTRU- 
MENTS. I enclose check □ money order □ for $7.50 each 
(Foreign, $8.00). 



NGme 
Add re » 
City . . . 



Zone 
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NEW PRODUCTS 



• Kll)boiL Tweeter, The Kelly i ibboii 
tweeter r^pves^;nt^= a ne^w British a:i3i)ruHcii 
towai^d the ultimate li> lugh-f i-equcncy ve- 
sponae. In operation, the ribbon dia- 
phragm is air-coupled to a specially de- 
sigrned catenoidal hom which ^ives liig^h 
coupling efficiency at trt;qiiencies hetrx'een 
3000 and 20,000 cps^ and attenuates con- 
siderably all freq\ienoios h^Iow 1000 ci>s> 
The diaphrag^m con.si&ts of a ribbon of 
duralumin foil O.O^iO^^ in. thick opevatlne- 
In an intense magnetiti field. The- oltevnrLt- 
ing: voice curreiU fiowini? thvovigh the foil 
generates a magnetic field which interacts 
with the permanent field, the result inf? 
magnetic force being^ applied nnifomily 
over the entire ribbon, Tlie entire movlnjcr 
system vibrates in phase and with equal 



I 




force, resultinr in remarkably smooth re- 
sponse with freedom from resonance. The 
Kelly tweeter has a power capacity of 
better than 10 watts and input inipedanoe 
l;s ir> ohm?;. Distvibuted in the United 
States by Ercona Corporation, Electronic 
Division, 5&I Fifth Ave., New York, 17, 
N. Y. B-1 



• Shel*wood TJC-AVL Tuner. Many profes- 
sional features nre incorporated in the 
new Model S-2(iOO FM-AM tuner recently 
introduced bv Sherwood Electronics ILab- 
oratorles, Inc., 2S02 W. Cullom Ave., Chi- 
cago ISj III. Remarhably hljrh FM sensi- 




tivity of 1.3 microvolts for 30 db quiet in 
is accomplished by using the new GCSS 
input tube alons with a specially designed 
balanced Input transformer. Distortion i^ 
held to a minimum due to advanced cir- 
cuitry which includes both AGG and AFC. 
The AM section offers a chance of \(\- or 
5-kc bandwidth, with a lO-kc whistle^ filter 
In the circuit at all times. Exceptionally 
compact, the S-2000 measured only 14 x 
10>^ X 4 ins. The tuner is available In a 
variety of attractively styl«>d cabinets to 
jnateh the Sherwood S-1000 20-watt am- 
pimer, B-z 



• Ffemiere Comer Speaker System. S pea le- 
ers deiiigned e.specially for the theater, 
coupled to a newly designed corner horn 
enclosure, assure the u.ser a superb duality 
of sound from the new Premiere speaker 
system. To provide exceptionally clean 
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bass, the Premiere employs a dual -throat 
folded corner horn with an internal vol- 
ume of more than ^ cu. ft. and a path 
length oi* 12 ft. Drivers consist of a 
ru^re-cd 15- In. unit poHJsessins- a very high 
Ilui: dens<Uy for Cican transients in the 
region of 30 to HOO eps. and a heavy-duty 
compre2^sion-tvpc ursit for handlinf? the 
frequi-ncv range frf^^Ji SOO to 2^.000 cps. 
The latter is coupled to a large, extremely 
rigid sectoral horn. Crossover at 800 cps 




is accomplished Ijy n 1 2-dh constant-re- 
sisti-incc parallel-type network using air- 
core coils and oil-dlled capacitors for 
lowesjt possible distortion. Power rating 
of the Pi'CmicrG is 35 watts. Enclosures 
are 2ii"h x :\.V'\\' x 2S"d. and are custom 
built fron\ genuine walnut, mahogany and 
korina wood;?. Descriptive sheets are 
available upon request. United Speakrr 
Sysremn, i^rrhuylcr St., Belleville 0. 

N, J. B-3 



• Altec l-anslng" Microplione. The new 

^lodel 6fiOA dynamic microphone, recently 
announced by Altec Lansing, introduces 
the unique ^'acoustic gate^' principle to 
provide high-quality broadcast perform- 




i 



atjce throughout an extended frequency 
ranfee. A peripheral soun*i entrance chan- 
nel 2 mils in widths the acoustic gate pro- 
vides an acoustical resistance loadinj^; 
virtually ii\dcp(?ndcnt of frequency to th^ 
front of the diaphra§rm, thereby elimin- 
athig high-frequency peaks and es tending: 
the smooth frequency response over an 
e^ccepiionallv wide range. Altec Lansing 
CorpOTotion, Dept. AE-G, 935*1 i?anta Mon- 
ica Blvd., lieverly Hills, Calif. B-4 



• Heathklt AM Timer ElU I neorp orating 
a number of features not usually found in 
an AM circuit, the new Heathkit Model 
BC-1 is designed especially for usa In 
high-fidelity music systems. It provides 
broad bandwidth, while sMll maintaining 
good-sensitivity and selectivity, A special 
voltage doubler detector ent ploying crys- 
tal diodo.*i t.S- used to assure low dlf^tor- 
tion even at high modulatinu levels. Audio 
response of the BC-1 is within dl db from 
20 to 20,000 cps. Tuning rnngc 550 to 
IGOO kc. 1-f bandwidth is 20 kc. Other fea- 




tures include a 10-hc whistle filter, G db 
.signal-to-noise ratio at 3.5 microvolts 
input, and prc-aligned r.f. and f.f. coils. 
The unit is self -powered and matclies 
other Heathlvit models hi physical ap- 
pearance and dimensions- Tl^e Heativ Com- 
pany, Eenton Harbor, Mich. B-5 



• Tape SpUcer. Designed f^^r semi -profes- 
sional and amateur use. the new Gibson 
Girl JTodel tape splicer miter cuts 

and trims the splice without tin:; use ot 
scissors or razor blades. It consists of a 




tape guide which is provided with pres- 
stne-sensitivc adhesive tor attachment to 
any recorder, and a hand-iield splicer 
which has two different cutting actions- 
One side of the splicer makes a diagonal 
cut in the tape, wiiile the other side trlnis 
the tape to the familiar gihson-girl shape. 
Robins Industries Corp., 211-jiG list Ave>, 
Bay side 61, Y. B-6 



• Audio Test lustrnmen't. Known as the 
Donner Model 21 Wave Analyi'>er, this in- 
strami?nt is intended primarily for testing 
the performance Of high-fidelity, juke- 
boN', and other music-system amplifiers. 
Although built to a hlgn standard of pre- 
cislon^ the unit is priced well within the 
reach ot' sound service specialists. It ac- 
curately measures amplitude and fre- 
quency over a range of 30 to 50.000 cps. 
In addition to making frequency runs, the 
Model 21 is also useful in the measure- 
ment of Intermodulatlon and harmonic 
distortion. Full-scale deflection of the 
meter, which Is calibrated in both percent- 
age and db, can be obtained with input 
signals ranging from l&O microvolts to 
SOO volts rms. Easily carried by hai^d, the 
instrument incorporates design and cir- 
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BUILD - IT - YOURSELF" AND ENJOY 






Heathkit FM TUNER KIT 



Feafuros braiii) new circnit ond physicol dcsiga, Mat<:}ios 
WA-P2 Proamplifier. Modern tube lino-vi[) piovjrlcs btil- 
t^^r than 10 uv. sensitivity /or 20 db of quieting. Bvijlt-in 
power supply. 

Incorporatei> automatic gain control— hi;jhly stabilized 
lluminated tunincT dial— pre- aii(<ne<l IF and ..^nin 
ratio traiis/ormers and front end tuning; unit. UiiO-s MODEL FM'3 
0nQ7A Crtscode Kl^ stage, 6U8 o<:ci 11 n tor— mixer, two COyiRH 
^iCne IF omplifiers, 6AL5 ratio detector, 6C^ audio /ZL^U 



0!«^^llator- 



ipliti 

amplifior, and GX>1 rceiiiler. 



Sh[]g, Wl, 7 Lbs. 



O Heathkit 25-Watt HIGH FIDELITY AMPLIFIER KIT 

Features a new-dcsipn Peerless output transForrner Diul KTSG output tubes. Frequency 
response wjtbiii itl db from 5 eps lo 160 Ke at i watt. Harmonic distortion only 1% at 
25 walls, 20-20,000 cps. IM distortion only 1% at 20 watbq. -1, 8, or 16 obms output. 
Hum and noi^^e, 99 db below rated output. Uses 2-l2AU7'«, 2-KTG6'.s and SR^GY. 
Attractive pbysioal appeorance harmonized with WA-P2 Preanipli/icr. Kit combinations: 

W-5M AMPLIFIER KIT: W-5 COMBINATION AMPLIFIER 

Consists of main omplifior and KIT: Consists o£ W-GM om- 

power supply^ aJI on one chafl- ^ _ _,_ plifier kit plus. Heathkit Model _ ^. 

sis. Shpg. Wt. ;n Uj5. Express ^075 \VA-P2 Preamplifier kit. Shpg. $7Q^*^ 

'J • vvt. Lbs. ICxpress only, / • 



only. 



0 Heathkit HIGH FIDELITY PREAMPLIFIER KIT 

Designed specifically for use with the Williamson Type Amplifiers, the WA-P2 (ealures 
5 separate switeh-selected input channels* eaeb with its own input control— tull record 
eqiialisiation with turnover and roUoft controls— separate bass and (ui/^riFi WA PC 
treble tone controls— and many other desiitiblc featnre^i. Frequency MODtL WA-r-<c 
response is within dil db from .25 to 30,(X)0 cps. Beautiful satin-jjold 
finish. Power requirements from the Heathkit Williamson Type 
Amplirrcr. Shpg. Wt. 7 Lbs. 



$1975 



O Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT 

This amplifier employs the /omous Acrosound TO-300 "Ultra Linear" output trans- 
former, and hos a frequency response within ±1 db from 6 cps to 150 Kc at \ watt. 
Hftrmonic distortion only \% at 21 waits. IM distortion al 20 -watts only Power 
outp\it 20 watts, 8, or 16 ohms output- Hum and noise, 88 db below ^0 watts> Uses* 
2-6SN7"s, 2-5881> and SV'IG. Kit combinations: 



W'3M AMPLIFIER KIT: Consists ol 
main amplifier and power sup- 
ply for separate chassis con- ij,-_Tr- 
atrudion. Shpg. Wt, 29 lbs. % nUl^ 
Express only. « 



W-3 COMBINATION AMPLIFIER 
KIT; Consists of W-3M am- 
plifier kit plus Heathkit Model , - 
WA-P2 Preamplifier kit. Shpg. 5kQ50 
Wt. 37 lbs. Kxpresa Only. \JyJ % 



0 Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT 

This is the lowest price Williaingon type amplifier ever offered in kit form, and yet it 
retains all the uiaual Williamson features. Employs Chieogo output trai-wformer. Fre- 
quency reftponsOv within dil db fron"! 10 cps to 100 Ke at 1 watt, Hai-monic distortion 
only at 20 watts. TM distortion at rated output 2.7%. Power output liO watts. 

4, ti. or 16 ohms output. Hum and noise, 95 db below 20 watts. Ui^es 2-6SN7's, 2-5881 "s. 
and 5V4G. An exceptional dollar value by any standard. Kit combinatioivs; 

W-4AM AMPLIFFER KIT: Consists of W-4A COMBINATION AMPLIFIER 

main amplifier and power sup- KIT: Consists of W'4AM am- 

plv for sinerle chassis construe^ *.*>^-.r plifier kit phis Heathkit Model 

tion. Shpff. Wt. 28 lbs. Express $39 -^"^ "^"^ Preamplifier kiL Shpg. ^f^QoO 



03ly. 



Wt. 3.S lbs. Express only. 



O Heathkit 20- Watt HIGH FIDELITY AMPLIFIER KIT 



This model veproscnis the least expensive route to hiph fidelity performance. Frcqucnw 
response is ±1 db from 20-20,000 cps. Features full 20 watt output using push-puU 
GLC's and has separate bass and treble tone controls. Preamplifier and 
maiT^ amplifier on same chassis. Four switch-seine ted inputs, and 
separate bass and treble tone controls provid«l. Em^jloys ^«iniature 
lube types for low hum and noise. Excellent for home or !^A 
Bppllcations. Sbpg. Wl. 23 Lb$. 



MODEL A-9B 

$3550 



Heathklts 




^ealhkii construction manuals arc fnU of big, clear pictorial diagratns that show ihc 
placement of each lead and part in the circuil. Jn addition, the ^tcp-by-stcp procedure 
d££cribes each phase of thu con^itruciiou very carejally, and supplies oil the information 
you need to assemble the kit properly. Inchideiy information on resistor color-codcB. 
tps on soldering, and information on the tools you need. Ev&n a beginner can build 
high quality Heathkits and enjoy their wonderful per/ormntice. 



The World's 
Fin est 
Electronic 
Equipment 
in Kit Form 



HEATH COMPANY 

A Subsidiary 0/ Daysirom Inc. 
BENTON HARBOR 25, 
MICHIGAN.. • 
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SPECIFY NORELCO 



for Top Performance 
speaker replacements 




Based on economy alone, any one 
of the Norelco FkS twin-cone 
speakers is your best choice. 

Aside from price, these speakers 
have been designed and manufac- 
tured by audio craftsmen— to pro- 
duce unexcelled sound Qualities. 
In a single FRS speaker, sound is 
reproduced so perfectly that listen- 
ers have difficulty in distinguishing 
recorded performance from those 
which are live. 

FRS Twin Cones arc both operated 
by the same magnet and voice coil- 
The smaller cone radiates frequen- 
cies above 10,000 c/s and diffuses 
lower frequencies. Frequencies be- 
low 10,000 c/s are generated by 
the larger cone while reflecting fre- 
quencies above this frequency. 

Price from S59.98 to $6.75 in all 
standard impedances and sizes 
from 12 inches to 5 inches. 




ADD TO... arid improve ai^y 
sound syste rr) with /^ore/eo^ 

*FULL RESONANCE SPEAKERS 



Sen<^ *o Dep/, A8 >odo/ 
for more dQiails. 

North Ame/teort Philips Co., Inc* 
1CD East i7nd Sfreer 
NtrM Yorlt 17, N.Y. 





on it innovations which provide functions 
ht^retofore available only in units consid- 
erably larger and heavier, Dontier Scieii- 
tific Company, 2S20 SeveiUh m., Berkeley 
Calif. B-7 



• Four-Speed CoUivro Chang-er. TdeiUioal 
In quality and perforinanco with ' 3- 
KT>eetl predecessor^ the new CoHrHo Model 
RC-^56 record chancer includes an oper- 
ating^ Kpeed of 16-2/^ rpm. Am one t he 
fir^t quality ehang'ers tu be provided with 




the srieed, thft l-tC-4.^<i reliuiii^ such 

foalin'es of tht earlici' model as automatic 
intei-oiix iind automatic idler discnfrJ^pru- 
ifionr Britiyh-TTifide* the Collaro is diHtrib- 
utc^d h-] this country by the Collaro Divi- 
sion of Kockbnr Corpn^at(on^ ilaO HAlsierid 
Ave , ■Maniaroineck^ N, B-8 

• Stielded Tap© Container. A new type of 
protective carrying and storage container 
whieh thoi-ouehly shields tape recordiings 
from high- nnd low-intenKily fields whicli 




mig-ht cause accidental erai>pre has re- 
cently been introduced by Mas:netic Shield 
DL vision, Per fecTii>n Mica Company, ^0 N. 
\V acker Drive, Chicago C, 111. Double metal 
construction eonsists of two layers of 
^;peclally prepptred magnetic shieldir.g ma- 
terials known a.'^ Fernetloj. whioh attenu- 
ates hi I?) I iti ton -cities, and Co-Net ic* which 
attenuatfjH low intensities. The container 
1^ available in a var iety of sizes and shapes 
to f t any de^sired appiftration. B-9 

• rialier Master Control AmpUfler. Thi<4 
new Fisher Model CA-10 aniplirier provides 
on a ^^iufJ.le eompaut chnssis an advanced 
preanipUlier with controls, ais well as a 25- 
watt power amplifier which affords full 
^output with less th.^.ii 1.0 per cent distor- 
'tion. isix inputs are provided, also six 
equfillzsition positions for records, aiid di- 
rect tape-head playback. Tlie Fisher 'Tone- 
scope'^ provides a graphic indic-ation of 
tone control settings. Also provided is a 
four -posit ion loudness contour control, and 
rumbiet and noise filters. Frequency re- 
sponse of the amplifier is stated to be 



within 0.5 db from 10 to 00,000 cp.s, with 
nol^e level down 90 db at full output. Sepa- 
rate hRHB and treble controls provklo 15 db 
boost or cut. In addition to 4-, S- and IG- 
ohm speaker outputs, the CA-IO is 
equipped with a cat bode -follower output 
for a tapo recorder. All low -level tubes are 
fed with d.c. iilament voltajre. Complete iij 
an attractive two-tone cabinet, the CA-4& 
is Ideally suited for table- top or shelf 
Installation. Fisner KadSo Corporation, 
21-21 44th Drive. Long Island City 1, N. T. 

B-IO 



• CoELtlnuoua-^oop Tape as c order, A 

unique concept in tapi drive systems is 
found ill the Majrneloop, a continuous-^oop 
tape recorder-reprodncer with continu- 
ouslv variable speeds. Stepless conti*ol 
of f;peed is afforded from t% to 15 ips with 
a freciuency response of 50 to IBvOOO cps 
nt the hiprher speed. ConthiuouF?ly Variable 
automatic eanali^ation and amplitude com- 



pensation is also provided. The new Mag-- 
neloop is des^lgned to record and playback 
any messa^re. musical prog^ram. or sound 
effect up to 00 ininutes in lonffth. Unusual 
recording' and phiyback possibiUtles are 
created because speed cooirol over an 
8-tO'l ratio is now built into a single unit. 
The Masrneloop i^s aN'ailable in sing:le-'t 
dual-H aiKl triple-channel models* Complete 
technieal specifkations may be obtained 
bv writim^ to Amplifier Corp, of America* 
SOS Broadway, New York 13, N, Y. B-li 



• Components Turntable, SJmtlar In de- 
s\fKn and t:on«trnctioii to the well-known 
C<in\pc>nent.s Piof essional tnrntable^ the 
new Pi'ofessional Junior model feattires 
a l2-ineh belt-driven weif^hted table of 
nou-magT^etic polished aluminum with non- 
slip cork record pad. II is a '1 -speed ma- 
chine, including 16-2/3 rpni. Bumble, 




flutter and wow are stated by the manti- 
facturcr to be nefrli^ible. The Professional 
Junior is now being distributed to high- 
fidelity equipment dealers throughout the 
country. Further information may be had 
by writing to Com p orients Corporation, 
Denville, N. J. B-IS 
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resonator and wken the loudspeaker 
strikes tbo resonant frequency of tlie 
box the motion of the air m tlio vent 
will be af; a maximum nnd in pliai^e with 
that of tlie cone, in which case, since 
the air in the enclosure is being brought 
undor compression or tension by both 
the loudspeaker cone and the air pisto2i 
in the vent simnltaneouslyj its elective 
stiffness x*jses and the cone voloeity is 
reduced at this frequency. 

Another way of looking at this is to 
consider the eieetrical analogy where 
the vented box is reinesented by a 
pai^allel tuned circuit in series with the 
budspenkei: series circuit we have seen 
previously. This is shown in Fig. 10. 

Again the cone velocity is represented 
by I and at resonance the impedance 
o£ the parallel tuned circuit becomes 
high and I is redt^eed. Wo will call this 




Fig. 1 1 . Impedance carve for the vented 
box or bass-reflex enclosure. 



i'reqneijcy Since the cone velocity 
Ealb at it is on an ti resonance. 

Below the n son/; nee oi: the enclosure 
the vent a ir ni.iss mov*. ;; in nut [ phase to 
the cone, i.e. as the cone moves inwards 
the air com precision forces the air in 
(he vent outward-"^, and viee versa. Under 
rhis condition thv volume of air in the 
G'lclosure is mainly employed trans- 
ferring ike. motion oC the eone to the 
vent iiir mass; consequently this niass 
can be considered j'or most purposes as 
bein^ nd^ed rlirectly to the ma.^s of the 
cone. The latter thereby exhibits a reso- 
naucc ai a !'re<'iucncy lower than its un^ 
baffled value. 

This condition i^; represented in the 
circuit shown in FU/. 10 where below 
the resonance (he dominating reactance 
of the parallel eireuit is and the 
resulting series circuit consisting of 
Bjf M^, C\, iijj, and 22 ^ has a reso- 
nant f requeue}^ we sh/iH call f^j where 
the cone velocity rises. 

Agiiin, above the resonance of the 
enclosure the vent air niass becomes too 
inert to move readily at thost? higher 
frequencies and the vent will behave 
as though it were blocked. The vented 
box thus becomes effectively a. closed 
bo?; and J dne to the stiffness of the en- 
dosed air the loudspeaker cone exhibits 
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a resonance at a hij^her frequency than 
its unbaijftod value. 

Tliis may be represented agai^i in Fig. 
10 where, above its resonance the domi- 
rinting- cmiiponent of the parallel section 
is C^. and the resulting .series circuit 
R^^. M,.^ C^j and C^, has a resonant 
frequency we shall call A typical 
impedance curve .showing this is shown 
in Fig. 11. 

It will be realised from the foregoing 
tliat at resonance f\ the radiation from 
the port is in phase with that from the 
l-ront of the cone, and at frequencies 
below this the phase of the port radia- 
tion changes and is ISO deg. out of place 
'M\ fi and the lower frequencies. This 
has little effect when the area of the 
port is small compared to the cone pis- 
ton area, If, however, the port area is 
comparable to the piston area then the 
radiation from the port, at frequencies 
around the cabinet resonance f„j will 
add to the radiation from the cone and 
suhslantially compensate for the fall in 
output from the cone due to the reduced 
velocity at tlu^s frequency. At frequen- 
cies approaching and below, the port 
radiation, under these conditions, will 
tend to cancel the radiation from the 
cone and consequently below the out- 
put falls rapidly. In these oircnmstancc.% 
velocity curves are not an indication of 
the over-all radiation eirlciency bat they 
are used to indicate the nature of the air 
loading applied to the cone. 

Thus we have seen that a loudspeaker 
mounted in vented box will show t^vo 
resonant frequencies /; and f,^ in be- 
tween which is an anti-resonance f\. The 
expression for the resonant frequency 

of a vented box is the so7ne as that 
for a Helmholtz resonator^ which, in- 
eluding corrections, becomes : 



where v is the volume of the box 
A ^ the area of the vent 

Z = length of tunnel or thickness of 
wood and all dimensions arc of 
the same denomination. 

Evaluating constants and expressing 
dimensions in inches we have:- 

from which v =■ . , . r>s ni i i]s. 

The vented box then has two ad- 
vantages over the previous systems, 
(1) The stiffness of the enclosed aiv is 
relieved by venting, thus the ainplitude 
of the resonance j\ due to this stiffness 
acting on the eoue is reduced. 
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ELECTROACOUSTICS 

RETTINGER 

Tlie keynote of the book is UTIL- 
ITY in a practical coverage of the 
rapidly developing field of electro- 
acoustics. 

Electroacoustics is presented in 
the light of the most recent develop- 
ments, The modern methods and de- 
vices discussed in the book are those 
used at present in r:idio> sound-film 
recording, and allied arts. 

Special emphasis is placed on the 
relatively new and promising field 
of magnetic recording. 

Many tables and curves show at 
a glance the required quantkieSj re- 
ducing calculations to a minimuni. 
The diagrams in the book are useful 
not only for lessening figure work 
but also for checking calculations 
and illustrating relationships, 
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(2) Since /j is below the normal (ione 
resonance^ the bass response from the 
speaker is exteiukd do^vn to this fre- 
qnoncy if the port area is S5inall. 
In practice, the design oi: a vented box 
is a prooess of trial and error. It is not 
usnal for siueh an enclosure to have a 
dnct extending from the vent so the 
effective duct length equals the ihicUness 
of the eabinct material plus end correc- 
tion. The ^Hnniug" of these enclosures is 
aeeomplished hy varying the avcn of the 
vent and in many cases facilities for 
doing this arc given to the nser. Need- 
less to say, there is no attempt to tune 
these enclosnros to a predetermined 
fiequencj', but rather to tune tlicvn ujitil 
i he y s 0 u n d r igh t which is a f te r all a 
very oon:imendablc ambition- As a guide, 
ho\\'t^vci"j as the vent area is deei'eased 
the lower resonant frequeney of the 
system ( , will deerease both in frequency 
and amplitude, whereas the upper rese- 
nt' nt freqnency will increase in ampli- 
tude. Fig. 12 shows this etfect. 

Obviously, it is vei^y nuicli a matter of 



5 



Q 

o 
O 
> 




1^ 2y 3 — Progr^sive decrcDie I'n pari ufao 



Fig. 12. Varying pori area affecis the 
impedance curves for bass-reflex en- 
closures. 

Opinion which of these is to be pre- 
ferred* the curve showing the most 
extended bai?s itlso bas th<^ most promi- 
nent ref^onanee at It is interesting to 
note that if the vent were dosed up 
completely would disappear and we 
should be left with a very prominent 
which is of eourse the eharaeteristic 
wo have shown for the closed box, 
(To be coniimicd) 



UNDERSTANDING TRANSISTORS 



ifyoyn page 21) 



It is extremely important that the ex- 
perimenter be aware lhat these test cii'- 
cnits are for P-N-P junction transistors 
and N-tj-pe point-contact transistors^ 
that is, the power-supply polarities must 
be as indicated. When making tests with 
junction transistors of the N-P-N type 
and point-contact transistors of the P 
type, the power-supply polarities must 
be reversed or damage to the tLansistor 
may result. These diagrams portray the 
circuit arrangement for static measure- 



ments of the gronnded-base configura- 
tion. Care sliould be exercised not to es= 
eeod the ratings of the transistor under 
test. 

Since the transistor is a currcnt-op- 
erated device it is necessary that eon^ 
stant'Current type of power supplies be 
employed in transistor testing. Also, 
means should be provided for varying 
the output of the supply voltage. Some 
interesting circuits coneerning constant- 
current supplies are included in this 




VARlAfiLE 
VOLTAGE 
SUPPLY 



TO DETEItMfNE RECTUIRf D VOllAGE 
Whfir* E n iKo required ./oltog« 



I U >he deiired cjrrant 
TiR = \ht valut of ihe itrifii rtiiitorce 



TO DETERMINE MAXIMUM SERIES RESISTANCE fOB USE WITH A GfVEN VOLTAGE 

W^ere E ii ihc QvorloblA val)og« 
] ii ihic doiirad cjrrfnl 
Rj_ \\ Ihc rciFilance l^a load d«vjc« 
*i ioT R)) Ji ihe moyiniuffi permidible leriei reiijloncfr 



TO DETERMINE CURRENT REGULATION % REG. - )0t> l/J] 

\Miflrc \ ii the difference borwefrn \\\t jnitTo! cjrronl value ( 1; ) ond o Fino' 
CU'ront vo1l« (fo) <ciuUing from □ chnjnge \n lood r«liltQn^.^ f'om 
on iniTto[ voluc (R|,| ) to a Final volue (R[^2 ) 
1] = E/(Jl, 4 ) l2 = E/fRj + Rl2^ where u iKe teriei limUirg 

reiEir^^ncEy ond R]^ 1i ike lood reiiiTonce 



Fig. 3, Two basic constant-current circuits useful for transistor testing. 
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Fig. 4. Penfode vacjum-^ube current regu- 
lator circuit. 



article throiigh the courtesy of the Aero- 
vox Reseaicli Worker.^ 

Figure 3 shows two fundamental con- 
stant-eurront circuits. The value of 
is (ion^ulcrabJy greater than the load. 

(that is, ihc device is operated with 
constant eiinent). Therefore^ E, is the 
predominant factor in deteiiiiining the 
magnitude of the current in the circuit. 
Three simple equations for determining 
required volta^^Cj required maximum 
series resistance, and per cent cnrrt^nt 
regnlation arc included with the dia- 
gratns. 

It can be seen that the greater tho. 
value of E; with respect to Rj^ the more 
eousUmt the current with large changes 
in Ej^j and also, as Rj is inoreasedj E 
must also increase in proportion to ob- 
tain the required current for Rj^. 

A pentode tube enrrent regulator is 
shown in I^ig. 4 which takes advantage 
of the well known 20ns taut-plate current 
characteristic of the pentode tube, E, 
and E^ may, of course, be a> c. line- 
operated power supplies, 

A veiy interesting const an t-cur rent 
supply is given in Fig. 5. The collector 
vol t age- c n r r c n t curves of a j nnc ti on 
transistor are similar to pentode-tube 
phitc curves. Within the operating limits 
of the transistor and for loads from 15 
to 1500 ohms this circuit will provide ex- 
cellent current regulation. 

The two circuits just discussed are 
given and explained in greater detail in 
the Aerovox Research Worker and the 
transistor experimenter will do well to 
refer to this publication. 

i The A 610 vox Resenreh Worker. Vol> 2o. 
No. 6, June 1955. 
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CONSTANT CURRENT 
OUTPUT 



Fig. 



5. Constant-current supply using a 
fronslstor, 
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TOKE CONTROL CIRCUIT 

(from page 20) 

tircly po^^sihle to build a eironit givhig 
the Biunv as the orii^inal Baxnn- 

daW eirtniit. In Fi(/. i is shown a circuit 
with Ixmy fOnU-oLs i^o Ihiii; the turnover 
frequencies and the slopesj of the bass 
and tieblc oaii all be; varied nearly inde- 
l^cMidGTiity. The f^witches with the ca|>aei- 
tots v=;elee^ the turn over frequencies do- 
leinune boost or droop. The continuously 
vai'iable resistors vary the slopes of the 
tone eontrol curves with only negligible 
dianges of the turnover frequency. 

How to desi^ni a tone control eivcuit 
with any jirbitrary set of fr^queney 
curves ^viU be shown in the following 
piivag'raphj;. if it is desired to prececle 
the (one control with a eirtuit whose 
ourput is gn^atcr tl^an 16,000 obms, in 
the case of tlie switch type tone control 
it is possible to design n tone control 
tlnit will give the desired response for 
some particular driving impedance. 

To show how the tone eontrol fre- 
queney responses can be easily calcu- 
lated, the equivalent eirenit for has^s 
boost is shown in ri//. G, leaving out 
those circuit elements which do not 
affect the hasj^ response. C^. R^, and 
H^^ in Fiff. :\ are just for coupling the 
tone-control network into the circuit and 
do not atlr'eet the operation of the bass 
or treble controls.) Then 



Gain - 



I 



^^1 



From this we can innncdiately soe that 
the upper turnover frequency is 

and tliat the lower turnover frequency is 

^- 2:t OR, 

The general form of the response is 
sketched out in Fig. S(A). The gain 
above the upper tui'nover frequency is 
asymptotic to unity. Between the two 
turnover frequencies the gain is ^isymp- 
totie to a line with a slope of 6 db per 
octave nr 



Gain 



at fr-equeney /. Below the lower fre- 
quency the gain is a^syniptotic to a fixed 
value /;//^ or 

In tlie equivalent bass-boost network 



(Fi</, 6) there arc three component val- 
ues Rjj Rzj iind C. R^ is given as 470^000 
ohms^ and the other two are unknown. 
These two can be dGtormined by select- 
ing values for two of the parametei's for 
the bass -boost response curve. The author 
finds it most convenient to use the upper 
turnover frequency /j and S\ whicii he 
call^ the shape factor. Then ^.olving the 
above equations for R.. ^^^1 C gives 



R. = {S-1) R,, ami 



R i ^ R . 
27t'f,R,R, ' 



A set of nni^■ersal respojjsc curves for 
vinious values is shown in Fig, 9, 

In the process of synthesizing a tone coji- 
trol curve, first ehonse a value of S to give 
the desired shape foi' the enrve, giving a 
value for 7?^. Tlien pick the desired tnni- 
nvcr frequency giving a value for 0. 
A u.-icful au>:iliary xelationship is that 
the maximum ])oost in db for a given 




FR£OUENCY- /2 F, 
(A> BASS BOOST 




FREQU£MCY- 

EB) BASS D!?OOP 




FREQUENCY- 

(c) jmu Boosr 




f R£OUENCY- t 



1 '2 
(0) TAEBLf OROOP 



Fig. 8. Generalized curves for Ihe equal- 
izer frequency responses. 
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0.47 /WoQ. 


■Rl 
0.47 M<ifl 


<npur ^ — 1 


L^^^Av — le 


' — ^A/W» — ^ p \Q\t 



Fig. 6. Equivolenf circuit for bass boost. 

value of S equals 30 log^o S. Bass droop 
can be obtained using the same circuit by 
merely interchanging the input and plate 
eoniicetious, so the same relationships 
cfln be iised for synthesis d£ the bass- 
droop cui^ves. The general form of tbe 
response is sketched out in Fig. 8(B). 

The treble boost can be calculated in 
an entirely analogous manner. The 
equivalent circuit is shown in Fig. 7, 
Proceeding as before^ 



Gain - 







1 






1 






1 1 









Hence the lower turnover frequency is 

r ^ 

the upper turnover frequency is 

^^"2^1 on/ 

the gain below the lower turnover fre- 
quency is asymptotic to unity, and the 
shape factor is 

This shape factor is the sarae as the one 
\ised for the basSj and the curves in Fig, 
9 can be used. The equations for dctor- 
niining and C are then 

1 

E,-^^^, and O-^^fi^ji^^xt,)' 

The equivalent circuit for treble droop is 
the same for tn^ble boost except tliat the 
input and plate connection.*^ are intci*- 
ehang-cdj so the same equations can be 
used. The general form of the treble 



0.47 Meg. 
mput 



•^2 



^/^M/^ p|oT« 



^ flricJ 



Fig. 7, Equivolent circuit ^or treble boost. 

curves for boost and droop are shown in 
(C) and (D) oiFig. 8. 

If the output impedance Bo of the 
stage preceding the tone control circuit 
is not negligible, then 

\z, I \r,-^rJ 

l'\-jii)0(R,-tB,) I 



_ R, ( SRA 



for the case of treble boost. From this it 
can be shown that 



and 0 : 



2^f{B,^R,y 
Similarly for the case of bass droop 



Gain - ] 



\B,^nj 



J^j -t- Rq A' B^ 

j(aCBARi±K) 



B,= (S-1) (B, 



■]- Ro 



1 \ -.-^ 

and 

R, f 



^2yif,R,{E,^Ro)' 

B^ does jiot affect the frequency response 
of the treble droop or bass boost, l)ut it 
does reduce the over-all gain by a con- 
stant amount B^/RjA'Rf) as it does in 
t)ie other two cases. 

The method described for determining 
the frequency response of the tone con- 
trol is really quite general and can he 
applied to the design of other types of 
tone controls and equaliaei^. Although 
the exact equations may be different, 
the universal response curves iu Fig. 9 
are al wa ys th c same, pro vide d on ly 
equalization netv;orks with a single effec- 
tive reactance element are used. 



-l-L 




^" 4" -J" -h" 

FIEOUEMCY IN CYClfS W SfCOND (SCALE FOt 6ASS CONIftOO ' 

i-^-'-^i \ ' I ■ ' M " — 



fFlEGU(NiY IN CYiLIS PES SlCOMD (iCMt FCS THbLE CONTROL) 



Fig. 9. These uni- 
versal frequency 
curves are used in 
conjunction with the 
molerial in the text 
to cafcula^e varia- 
iions on ihe basic 
circuitry. 



Hi , , . Mr. Hi Fi 
This is It . . . 

The BRADFORD 
Perfect BAFFLE* 




Radically new ide^ in (oudspeaker cn. 
closures. Nor a bass reflex or folded horn. 

The prunary purixise al & loudspeaker enclos- 
ure u to prevent de&trucdve sound caaceUitJOQ 
thst ukes place at lo^^ fre^^ucndcf, when the 
front and rear wavci, emanating from both sidu 
of the speaker cone^ merge. 

It ii obviom that no rear wnvcj can escape 
through a totally enclosed cablaetj and ii womd 
be the perfect bafQe, except for one reuoa. The 
sir preAiure within the cabioet acd &s a cuihioD 
upoik, &&d therefore restricts, cone movemcDt. 
Tais cames loit of life and color. 

Th* BRADFORD Perfecf BAFFLE h totalty 
cncfosed^ yet If rfiJIevcs cone prcuuro by an 
tns»nious devjcc th^t operates in unlion with 
cone movement 

Stnc^ this action conforms to on ultimaif 
jeUniih^ pHncipUj the BRADFORD F^riect 
BAFFLE ij tka only tnctosure that can give you 
the utmojt in jouna reprcductien. 

And that» speciftca[ly> is . . . 
ALL THE BASS, full, Hch, clean bast, clearly 
diitiD^uhinA each coutributiD^ iDstrument) 
down to the lowest speaker frequency. 

NO BOOM. Absolutely no boom. Boom, or 
"one aotft" basi^ is not high fidelity. 

NO FALSE PEAKS, Does not "augment^* bail by 
false peaki that are really distortiom. 

ANY SPEAKER, Accommodates any speaker . . , 
any li^te, weight, shape or make. 

NO TUNING, No port lunins or speaker match- 
iuS- 

ANY POSITION. Operates id any room petition. 

NO RESONANCES. No fabe cabinet or air reso- 
nances. 

COMPACT Sizes: (or 8" & 10" speaker*, 12" % 
\T'i 12", 14" xH"' 15". ir'xl7'\ Prices: 
finislu-d $39.50, $59.5(J, $69.50 r^^apcclivclv. Un- 
finisLcd birch $34.50. $49.50 rind §59.50. 

REAL HARDWOODS. In all popular finUhes . . . 
mahogany, blond, ebony, walnut. 

INCOMPARABLE CONSTRUCTION. Hand 
made, luknd finbhed ... by mailer craftimen. 
AU walU ^4** thick. 

GUARANTEED, UueonditioQally ^aranteed to 
out-pcrform any other enclosure now available 
resardle^ of fizc, weight or price. 

If you want the very best speaker en- 
closure and will not be mrslcd as to real 
performanco by deceptive six* or price, 
see your audio dealer at once, A d<^mo^- 
stratlon will convince you. Or wrile for 
IJteraturo. 



bradford 

baffle 

BRADFORD & COMPANY 

27 E. 38th St. NEW YORK K, N. Y. 



AUDIO • AUGUST, 1956 



45 



iwww.americanradiohistorv.com 




preampJifier, complete S16B' 



"sjifihlly higher 
west of 
the Mississippi 



write for literature 

ma rani % compavmy 

44-15 Vernon Blvd., Long Island City 1, N. Y. 



IF YOU ARE MOVING 

Please notify our CircuiaHon Department 
at least 5 wcefcs in advance. The Post 
Office does not forward magazines sent 
to wrong desHnations unless you pay ad- 
ditional postage, and we can NOT dupli- 
cate copies sent to you once. To save 
yourself, us, and the Post OFMce a head- 
ache, won't you please cooperate? When 
notifying us, please give your oJd addreu 
and your new address. 

CircutaHon Department 
RADIO MAGAZINES, INC. 
P. O. Box 629, Mineola, N. Y. 



AUDIOCLINIC 



{//om piig^ 24) 



TaciiUBi or rariified region of air. This vae- 
mmi is far from p<^rioet, so that its effects 
^\\onk ii round to tlie fioiitj tesiding co re- 
diK'c tlie prcsanre in front of the eonOj and 
\hi\ prcsJ^ure hi front of the cone sccd^s to 
baiar.ce the decreased pressure behind it. 
This partial cancellation of pressures re- 
sults iu the rcdnetion of the aeoustieal 
output from the speiikcr; in otliCr T/ords, 
the systejn is not efficient. This inefiicionc}' 
uiigfht be tolerable except for an additiomil 
factor: the rcibKiiion is not uniform with 
frequency. The high.s arc affeeted far less 
than the lows; the exact result depends on 
th(t size of tlic apcnkcr and haw iint it i^ 
eleetro-mechanieatly. For the shorter ^^'ave- 
lengtha (highs), the area of the cone itself 
is large enough to prevent too scrioUS an 
ii mount of eanecllation. As the wavelongth 
inc revises to the point where it bcKomcH 
larger than the diameter of the coiie^ it can 
be sten that the ability to srieiik aroiiiul is 
increased, 

Tlie balTdc is a means of preventing that 
kind of caneelhition from resiiltingj either 
by elimination of the back or front wave 
altogether, or by reiiitroduction of it m a 
different phase relationship, such that it 
win reinforee rather than cancel its op- 
posite. The infinite buMc is designed to 
clinnnatc the back wave. It is nothing more 
than a tightly closed box with a single 
open in gj that of the front of t)ie speaker. 
The iiiside of the box is filled with some 
type of sound absorbing material, such as 
finely -spnn glass. Thus> the baekwave is 
transmitted directly into this material and 
e:uinx>t be radiated by vibration of thci 
enbinet or in a My other way. Of course it 
must bii rc;ili/.od that this system^ like all 
others^ is not 100 per cent efficient. Other 
precautions must be taken to eliminate 
cabinet vibration, such ns using wood tit 
least % in. thick, with internal bracing 
where panel areas are \nT(*e. The shape of 
.<ueh n box is not too /-ritiealj the vohmic 
should be at least six to eight cubis feet 
for (^ood results, with Irirgcr volunics work- 
ing still better. With smaller volumes, oon- 
sidevable fiir pressure is built up within the 
box behind the cone, reducing the over-all 
efficiency uJid increasing cone resonant fre- 
quency, leading to a reduction of loM'-frc- 
queiicy re.sponsft. Wc have fouiid, however, 
tJiat such a cabinet with a volume as small 
as 4 cubic feet can give surprisingly good 
performance. 




mmnKEH 

INDISPUTABLY... 

the world's best 



Aik oboui the 
new C M 5 1 
shown here 
(only 4 ' " 
highj^ and the 
famoui U47M, 
Write (or com-" 
plete delaili. 



microphones 



Sotfl U.S. Lmponori 
j/^MERICAN 
FijTE. INC 



DBpt. A 
7 Parle Ave. 




—CLASSIFIED— 

Rates; 10< par word per inifftlan for nDnunimiridl 
advertUemflnU: 25< ger ward for comEnirelil iJvtr- 
theme/iti. Rftt4< are Mt, an< no dliiaunti will U 
allowed. Copy muit aeeQmtanled by nmltt&nM ti 
IdIL and rauii reach thb New York efflti by th* 
Ant of the month prseedlng fbi data o1 ItkDi. 



TT-m ArjDIO EXCHAN'Gi: ha.s the largest 
selection of new and fully gua.rantGCd used 
e(!uinmGnt. Catalog of used Gquipment on re- 
quest. Audio Exclnuigc, Dopt AE, 159-19 Hill- 
side A V- ., J:imaic;i 32, Y. AXtei 7-t5T7; 367 
Mu-njnoueck Av'e, White Plains, N. Y. WH 

AUDIO If^X CHANGE EXCHANGES AUDIO 



II IG 1 1-FIDE LIT y ftp i: A K E U S REPAIRED 

A nip rite SpealvCr Service 
70 Vescy St., New York 7. N. 3 A 7-2580 



e-Elempnt BROAD-BAND F^f ANTENNAS. 
All seamlosfi aluminum, 10.05 ppd. Whole- 
sale Supply Co., Lunenburg 10, Mass. 



DISC RECORDINGS from your tape. Finest 
professional ecjuipmcnt. Audiosonic Assodates, 
558 Gr;itnt Ave,, San Fmncisco, Calif or uiiu 



RECORDED TAPE MUSIC, recordiug IflLPe, 
accessories, discouiit^i. Efsco Sales^ 270-N Con- 
cord Avenue, West Hempstead, N. Y. 



FOR SALE : Presto lOy^" Reel Extensions 
Cor the R-7 or 900-Rl tape units, ; ne^Vj 
never used. 2 new Daveu Attenuator Tada 
LA '350 D (200 ohms) Si:2.50 ; Amperlte 
SO L, 200 ohm ribbon microphone and cable, 
?30. Ernie GarriKon, 531 Graxiby St„ Liike- 
laiul, Fla. 



FOR SALE : Lincoln fhreC'Speed automatic 
record changer with OE diamond stylus. $150, 
J, M. Edclman, M. D.. Commerce UUlg., Baton 
Rouge, La> 



SELIj NYC only: Fisher 50C preanip- 
equalizer, $50 ; UlU^v hi-fi AM tuner $25 ; 
I*ickerin£ MOD diamond cartridge, S15 ; RCA 
VoUohmviit #195 A, $2^i. All used but perfect 
t^oiidilion. Tannenbaum. 160 Eennett Ave., 
New Vorlv 10, N. Y. TO 7^1 COS. 



I PROFESSIONAL RECORDING SERVICE; 

t Tapes made, copied, maHtcrs cut, proce^setl, 
prcfc-siugs inade — j^bort runs our specialty— 
all A MP EX aOO's, Te.fffuuken and Altec. 
Hydro feed Lathes, nionofusiou presses. Com- 
pon£;nts Corporation, lOG Main St„ Den^-ille, 
Kf. J. Phone: ROckaway 9-0290. 
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FOR SALE : JiCA Theatre Speaker j^ystem 
consisting of 15'^ woofer in large folded Uoriit 
huge multicellular horn, H.F. driver unit, 
300-cps network, i?.275. Alio double woofers 
in folded horn 3' >: 7' mouth, $150. Too large 
for average honie unless you arc the domhiaut 
personality. Will conf=iider swap for te.st 
e^piipmcnt. Saul White, 3746 J3o.=3ton Roatl, 
Dronx, NX Phone TUlip 2-g0i>9, 



WANT A VERY LO'\\' RESONANCE 
SPKAKICR ? 
Ask y^iur dealer to demonstrate the Racon 
jfJoating cone, foam «uspeii.silon loml.speaker. 
Or write for literature and prices. Racon 
Electric Co, 12G1 Broadway, New York 1» 
N.Y, 



DUPLICATES made from your tapes or 
d ia cs. Copley , m AS ters, p rossi ngs. O rf gi n al 
us lug Ampex and Telefunken equipment of 
higliGBt fidelity. Submit your r^ipiJrements 
for complete prices. White Sound Recording 
Service, 2123 Kenmore Ave., Bethlehem^ Pa, 
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PROFESSIONAL 
DIRECTORY 



HOLLYWOOD ELECTRONICS 

0»ST1%tBUTO(t& or Hl-n COMPONEr475 



I r £ I u I I « I 1 V 



7460 M<lra.« Av«< Lo* Angelei 46,Ca]ir-WEbtlef 3-8368 
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HIGH-FIDELITY HOUSE 

Most complete stock of Audio 
componenrs in the West 
Phone: ftVan 1-S171 
536 $. Fair Oaks, Pasadena 1. CaUL 



Circle 47 D 



the fine&t in Hi-Fi 
featnrijig SHec/tcJ^C, 

HIGH FIOELITV COMPONENTS 




B20 W. Olympic Bhd. - l.K. M. IM. ■ Rl T'02I( 
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CANADA 

High F idelity Eqn ipmcnt 

Complete Ll oes • Coin piete Bflrrlw 

Hin Hecordu — ComoonMii* 
and AceeflionM 

SLECTRO-DOICE 
SOUND SYSTEMS 

I41OUH0AS ST. WEST. TORONTO, CANADA. 
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ATOMIC JEWEL RADIOACTIVE 
STATIC EllMINATOR 



• Redwcei Record Wear 

• Reduces Needle Wepr 

• Improves Fidelity 

At Your Dealer 



ROBINS INDUSTRIES CORP. Boyiide 61, N, Y. 
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Eyerythingin M I -Fl Sound Equipment 



WORLD'S rrNEST 
.TAPE RECORDER 



SANTA MONICA SOUND 

GRanjte 8-2834 
U436 Ssnta Mnnk? Sl^d.. W«t L» AnpilM 25, Calif. 




AUTOMATIC CHANGER NEEDLE BRUSH 



KLeeNceDLE 



KlesNeeDiS oulamolicoHy Vecpf 
record changer needlet clAan> 
M it deipgncd lo removo iho 
fontiliar "dotl-blob" from under 
th« naedJff poini. At Your 
DeaTe/ 



ROBJNS INDUSTRIES CORP. BpyiSde 61. N. V. 
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Annual NAMM Tiafle Sliow. Thf; si'^fit- 
fvsL tesLimfMiial yuc jiccorded the growth 
of Hie'l'i Fidelity in (.he nmsic industry 
was fAideiiced 1h the annui^il conveiiLimi 
jiiid Lrj.KU^ ."-ihow oi the I7;Ltiuji<il AkiBOcia- 
tlon of Mnsic Mevchajits which took place 
ill N'ow York July 23 tu iiC. Manufaotiu'evs 
and vi.<iiti]i£r bnyori; alike wcve Lakers 
abJK'^k by the way Hi-Xi'i Urorally ran 
n,way with the sliow. N('> other sine'lc ele- 
menL of tho show even rcmoteJy ap- 
Di'cnched lli-Pi in stimulating^ buyoi" hi- 
terent. Held partly in llie New Yorli 
Trarte Show Buildtnfif, tlic NAMM clam- 
b ak (i a ft o r < I c ^ vna 1 1 y ii i :i n vi i"a c t u r e i- s of 
audio equipnient their hrsl look-see at 
the exhibition facilities which will be 
used for the New Yoi'k Hiffh ridellty 
Show sponsored by tlie Instituto of Hijrli 
Fidelity Mamif^cturers, sc]\eduled Lo bO:- 
K-in .Septeinber 27. Wida halls, acoiiij' 
ticaHy treate<i walls and coil in ps, and 
air condition in.c; add vip to only one con- 
clusion — if there is an ideal spot in the 
conn ivy for an audio .sliow, Wm^ 
NYTSR i.^ 

Audio participants at the NAMM show 
arc to be accorded a con??ratulatory nolc 
for theii' gtiod taste in haldinj? the sonnd 
level of their c^ihibiLs within enjoyable 
limits. It is to be hoped t}iat this same 
sensje of reason will prevail at all futvirc 
audio shows, wherever they may occur 
and no m;iller vnKlei' wliose sponsorship. 

EI&HT NXW THPM MEMBERS- Seven 
new trenei-al mombers and one ast=if)cialc 
nioinber have joined the Institute of Hig-h 
Pidellty Mft-ntiiacturers within recent 
wee]j«, according to George Silber, presi- 
deiit. Tlic seven general nicniber.s are : 
Shevwood Electronic Laboratories, Inc., 
Chicaso. 111.: Nortli American Philips Co., 
Inc., iV e w Y oi k Oi i y 1 Neshamlny H le c- 
tronlc Cori>., Keshaniiny, Penn.' Brocliier 
Electronics Corp., Tsew Vovk City; Acous- 
tic Xt« B ear ch, Inc., Cam i r i d ^' e , IM a s s. ■ Er- 
conri Corp., New York City, and Jensen 
Manufacturing Company, Chicago, 111. 
A-V Titpe IiihrAHoa, Inc., New York City, 
is the now assnoiatc nvember. Momber- 
ship of the Institute nnw totals fiS. 

OliYMPIC BUYS PRUSTO. Presto Re- 
cording Corporation, Paramus, N\ .1.. has 
befin purchased by Olynipic Radio 3c Tele- 
vision, inc., N'ew York, rrarliev this year 
Olympic acquired the David Bog-en Com- 
pany. Undt-r the new arrangement, Bopren 
will tran.sfer i>art of its manufaetnviTisr 
activiti<^s to an 80.000-!^(b-f t. plant ad- 
joining the Pre.sto factory. Present Rne'en 
facilities in New York will be vetain<Hl. 
Pr^sTl•^ will continue as a separate manu- 
f;n'iL]r:ing entity but as a wholly-owned 
snivstiiiury of Olympic. 

Clifford P. Sheaver has joined llek-O- 
Kut Coin])aay iii the no:wly-cre:?.^ed post 
of Direct! ir of Advert ij^in.g ami Sales 
Pi'oniotion. Ocorge Silber, IL«.k-0-Kut 
proxy, announces tliat the appointment 
is tlie first in a series nf projected plans 
for conip-'i.ny c>:panBiun . . . Jocund Ed 
Comfteld has .set up liis own factory ^*«i>- 
re!=^cntative firm to cover metropolitan 
XV w York and Northern New Jersey; his 
fh'sr accoujit is Magnecmdj Inc., Chicago 
tape recorder manufacturer , . . Theodore 
(Skip) Weshner, who formerly sold h]-fi 
equipment from behind a counter, is now 
ope ivi ting from tho bu^^ino^;^3 end of a 
microphone — his nigjitly hi-fi profrrani on 
New Yorlt's Station VVHAT has bvnU up 
one of thc^ county's largest Fivi audience;? 
. , . IjOIuIou England has joined the in- 
dustrial sales staff of Gates Radio Con^- 
pany to cover Houston and Kast Texas 
. . . The Distributor Sales Croup of the 
West Coast niectronle Manufacturers 
Association has elected L. W, Howavd, 
pre -Si dent of Triad Transformer Corp.. as 
chairjnan for the. next ycfir , . . G- I^- Car- 
Plii£rtoni president, announ(7Cs that tin* 
name of Altec Service Corporation has 
been clniiiffed to Altec Companies, Inc. 




antenna systems 

HigFr gain Broadband Yftgl for mAt, <ensltJvIty to both 
72 and ^00 oFtm InpLt. Deslanfld tor fringe FM. 

APPARATUS DEVELOPMENT CO, 
Dept. C Wcthcrsfidd 9, Connecticut 



Brlnss^ufThe Best 
In Your Hi Fi Set! 




Cirdc 47 L 



CE m MAGNETIC 
AND PERFORMANCE 



MTratwin Variable Rclucranc^ Magnetic Cat- 
tridge feoturei ijnuwa\ wide-range reipanie 
and »cn(ilivj1y . . , Fcilhfully and minutely 
bringi QUI rhe ri<h, full toncf of today'i 
fccoidingt! 

LQAOBD WiTH Hi Fl fEATUfiE% . , . 
AT YOUIt 0£AL£fi NOW! 

ONLY 

$22.50 



WST-2A — MIRATWIN Turnover 
Cartridge wilh two Sapphire Styli 



MST-2D — MIRATWIN Turnover 
Carlridge with Diamond Stylus 
for Micfogroo^/e aod Sapphire 
btylus for Standard 



ONLY 

$45.00 



AUDIOGERSH CORPORATION 

514 Broadway, New York 12. N. Y. • WOrth & 0800 

In CQnada: Aflas Hcdio Corp.. Lid. * lofon^o, Canada 
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the 



Magnificent 



Model i 
t portable) 




r/»e word's finesf 

fl/-// tape recorder 

The ultimate in bi^h-fidelity tape 
recorders for home and professional use. 
Dual-speed, dual-track FERROGl^APH 
recorders arc also available in custom 
models (tape decks available, 
from $195.) and with 7V^ 
ai^d 15 ips speeds. Independent field 
performance tests rate Frequency 
Response at zb 2 db between 50 and 
10,000 cycles with wow and flutter 

less than 0.2% at 7Vi: ips. 
Quality standards have resiricled our 
production and unforscen demand may delay 
delivery^ lOriic TODAY for Utrm turf:, 

ERCOMA CORPORATiOM 

(Electronic DivlBion) 
551 Fifth Ave., Dept. A-B, Nctv York K. Y. 
In Canada: Astral Electric Co. Lld^ 
lii DanfoTth Road, Toronto 
eirti1« 47 B 
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0^ 

signature speakers 

prec ision loii ds peakers 
and enclosures 
for the world^s 
finesl sound systems 

"JBL" means James B. Lansing Sound, Inc. 

CIRCLE 48A 



ffree! 




ALLIED'S 

I00-PA6E 

CATALOG 



Your guids 
to an easy 
understanding 
ofH1-'Fi~plu8lfid 
world's targest 
Bfilecdon of 
Hi-FI systems 
and components 

fUOm 

Tliis le;idinp book shows you how 

to select, a Hi-Fi music system ai lowest 
cost. Tells you whal to look for in each 
unit; filiowii many handsome, priictidl in- 
stallation iflcas- O/Tcrs yon theworld'ij 
lorgc^it solection of complete systems nr\d 
indivirluol units from \vhich to mnke your 
money -saving choice. To uncJersfantJ Hi- 
Fi, to own the bcsi for leas, you'll want 
this iiWiiLuable catalofr. It's FKEE — write 
for your copy today. 

ALLIED RADIO 

ALLIED RADIO CORP., Dept. LL-86 
100 N. Wairorn Avd., ChUaga 60, IN. 

□ Send FREE High Firlelity Catalog: 

Name 



City 



jStQte_ 



.J 
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ADVERTISING 
INDEX 



Allied Radio Corp. , 48 

AJtec Lansing CorporaHon 7 

American Elite, inc. 46 

Apparatus OevebpmcnJ' CoiVkoany 47 

Audak Co 32 

Audiogersh Corporation 47 

Belden Mfg. Co 9 

Beil Telephone Laboratories ............ 14 

Bogea, David Con-kpany, Inc 25 

Bozak, T. Sales Co. , . . 4 

Bradford & Company 45 

British Industries Corporation . . facine P, 1 

Classified Advertisomcnts 46 

Collaro Record Chancers 27 

Concert Hall Socfcty 31 

Electro-Sonic Laboratories. Inc. 39 

Electro- Voice, fnc Cover 4 

Electro-Voice Sound Systems 47 

Elgin NatlongJ Watch Company S 

Ercona Corporation , , 47 

Fairchild Recording Equipment Co 43 

Grampian Reproducers Ltd , 40 

Heath Co , 37 

High Fidcfity House „ 47 

Hotlywood Electronics „ 47 

Hughes Research and Developm-ent 

Laboratories 6 

Institute of Hish Fidciiry Manufacturers, 

Inc 2 

Kioruiff Sound Corporation 47 

Lansing, James B. Sound, Inc 48 

Leonard Radio, Inc 41 

Magnecord. Inc 6 

Marantz Company 46 

Mullard Overseas Ltd. . . . , 5 

Mcintosh Laboratory, Inc. 35 

North American Philips Co., Inc> 38 

Ortho-Sonic instruments, Inc 48 

Pickering & Company. Inc. . . . . » 15 

Pilot Radio Corp 29 

Presto Recording Corporation ^ . , , , . U 

Professional Directory 47 

Rauland-Bore Corporation 35 

Rek-O-Kut Company Cover 5 

Rider, John F., Publisher, Inc, 4S 

Santa Monica Sound 47 

Sherwood Electronic Laboratories. Inc. . » 1 

Sonotone Corporation Cover 2 

Triad Transformer Corp. 34 

University Loudspeakers, Inc^ 10 



NOW ULTIMATE PERFECtlOir 
IN TONE ARM PERFORMANCE 



Orflio-sonfc if/4 



TfiACK* cousst or 




VITAL ENGINEERING 
PRINCIPLE SOLVED! 

Tracking error completely eliminated 

FLAV/LESS REPRODUCTION oHoined. 
Stylus moves in straight line from edge to 
center os in original recording. 
INSPIRED DESIGN: Increases record life 
. . . fits smallest cabinet . . . pfays all 
size records ... no scratching possible 
... all popular cartridges fit. 
NEVER BEFORE in the history of Hi-Ft de- 
velopment has the introduction of o 
single component created such wido in- 
terest, Jaboratory and editorial endorse- 
ment. 

Get ORTKO-SONrC VA wUh its 10 Incom- 
parable features. ONLY $44.50 

At Better Hi-Fi Dealers Everywhere 
WRiTE FOR ILLUSTRATED LITERATURE 



ORTHO-SONIC INSTRUMENTS, Inc. 

66 B Mechonic Street, New Rochelle, N. Y. 
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TAPE RECORDER FANS! 

HDW TD SELECT & USE YDUR TAPE RECORDER 

by Dniid Mark 

W'n'iien for (he lii^-r of mri^iictic rape rc- 
cortlciji — and to serve as a guide in selecting 
a mnrluDc that mosl suitably meets hjs or her 
indivifliinl rec]uircmcni3. For all (hose who 
lm\'e liule ov no formal training in tJvc science 
of cIccM^oriics. 

Ji'y a book vvljith "bIiou^s you lu:a\v" 1 Illuitrafti 
ar.tual "^et-upi" for the n)anj di Cerent appli- 
cations oi inpi; recorders . . . Read this book 
bii^orc vou buy :v lapc locordcr - . . It will 
sr»%'e you many dollars : NO OTPIER BOOK 
LIKE IT! 

No. 179. 150 X S^M la. Ulua, Soft 
coiur 52.95 

fll'FI LOUDSPEAKERS mi ENCLOSURES 

by Abraham ZJ, Cohen 

THE -XLASSIt" IN KI-FI LITERATURE.' 

Here is a lo^l'^-^Lced^d book. Every qiiosiioiii 
which any fan may a^k about Ki-ndcliiy 
louclsp^akoif; nnd uiiclosnrcs is ansiv-crr^d. 
This book is supremely a\ithoritr\iivc and lu Sl- 
lianily v%Tittcn ! The author 35 n recognized An- 
T h or J (y — jnu5 i c i ah — an e n ^incc r . 
Room acousticii ore. CN-plaini-d and advice is 
A MUST book for all hj-fi and 
:iudio cntbusinsis and technicians. 
Uo. 176. 300 p.i^cs, 5^M x iiVu In. UJitJier tlitlfli 
MAliGO covtr. IlmKijodi or illusrutinns. 0a(y $4 60 
No. a76-H. CJoih llouiul . Only S5.50 

RIDER BOOKS ARE AVAILABLE AT ELECTRONIC 
PARTS DISTRIBUTORS AMD IN TECHNICAL BOOK 
STORES. IF UNAVAILABLE THERE. ORDER D/RECT, 



JOHN F. RIDER Publlxhor, Inc. 

AH(i rj;tn«l Street, Ucw YotV. 13, K. Y. 

Churlo:-! W. Poinioo. Ud. 

6 AEcinn Avonuc. Toronto, Onlario 
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how good It will sound- 
how good it will look... in your home 



RONDINE SERIES TURNTABLE and TURNTABLE ARM 



Here — in a single unit — h the finest 
equipment ever designed for quality 
record reproduction. There can he no 
doubt of this — and you wiU ktiow it the 
very moment you use h in your home. 

As you set the speed of the turntable 
as you lift the arm from Its rest and 
place the stylus on the record — you*Ll 
have the feeling of smooth precision — 
quiet, efficient performance. And when 
the first sound issues from your high 
fidelity system, youll have the proof — 



absolute, uncon trove rijt^l proof. For you 
will deEect a new quality — a new clean- 
ness . . . without rumble to mar the 
silent pauses, and wkh no fluctuacing 
pitch due to wovt' attd flutter. It will be 
as if you had actually replaced your 
other components — so marked will be 
the improvement. 

And when you sit back to enjoy the per- 
formajTce, there will be that momeni 
when your glance will take in your 
Rondine turntable and the arm resting 




in the Kondine base. Surely, the thought 
Will cross your mind » , ^ "how good it 
sounds — how good it looks . . . Itx my 
home*'. 

BASE for Rontffttfi Deluxe mii Rondtne ^ 
Tiimlabies ^26^? 

choice of either American WaJnut or 
Natural Korina 

mmensions: lOW W x 17" D X 5^' H. 



79.95 
26S5 

Slightly higher W^est of Roc has 



Rondme Deluiie Turntatile 
flondine TuriHable 

Turnta&le Arm Model 12Q 
as iflustrdteil— I&S5 cartridge 



Sec yoxir high fideluy deakr, or write 

IrEK-O-KUT company 3801 Queens Blvd., Long Island City I N.Y. 



eifPORT: Moih,Tr» Exponing COrO'.. 456 Brauxtwmf. New Vcfk la N. CANADA^ /Ww.i Raaio Corp "=0 ^ 

www.americanradiohrSferv.GOff 



, Toronto lO. Or»U>ria 





m NOW 

. 2 SIZES 

J.^ cover 
^ every need 





COMPOUND 
DIFFRACTION 
PROJECTOR* 



NO DEAD SPOTS NO HOT SPOTS 



Coverage is clear, penetrating, uniform, OFF AXIS and ON AXIS 




COAXIAL WIDE-RANQE DESIQH 

Two coaxlally mounted diffraction horns work 
from opposite Sides of ^ single diaphragm. 
Each horn is designed for optimum reproduce 
tion within its ow^i range. 

PHENOMENAL POLAR PATTERN 

Smooth, peaft-freet wide-range re- 
spouse with over 120^ sounci dis- 
tribution at air frequencies up to 
10,000 cps, 

OPTICAL SLIT DtFFRACTtON PRINCIPLE 

Us^s acoustic applicaUon of optical slit dlf^ 
fraction for perfected sirtooth, uniform sound 
dispersion over entire listening area^ virtually 
independent oj ffaquency. No pin-pointing effects 

Unit may bg mounted horizontally or vertical- 
ly to vary polar pattern for desked dispersion. 

TOUSH-PRACTfCALLT INDESTRUCTISLE 

Molded of fib&rglass for Improved acoustic 
properties and extra strengtti. Weatherproof, 
blast-proof, splash-proof. 



Model 847 CDP. 12 watts, 16 ohms. Re- 
sponse 250 10 10,000 cp5. RETMA sensi- 
tivity fatinn 51, db. Crossover at 1500 
cps. Sj2e 7-/i in. wide. IP/, in, high, 
10''i> in. deep over^flJJ, Includes mount- 
ing bracket. Net wt. 6V? [bs. 

Liiil, $4 6.33 Nel, $27.80 

Model 648 CDP. 9S watts, 16 ohrns. Re- 
sponse 1 7B to 10.000 cps. Crossover at 
1000 CPS. Sensitivity rating 52 db. Size 
lO'/j in. wide, 2OV2 in. high. 20 in. deep 
over-all. Incluaes mountinc bracket. Net 
s^d. 12 (bs. 

List. $75,00 Nel, S45.0O 



Success of the CDP is in the record of public address installations. 
Now in addition to the "848;* E-V brings you the new, smaller, 
lower-cost "847!* Both now make it easy to take advantage of superior , 
CDP wide-range performance for the smallest paging job as well 
as the largest stadium application, indoors and outdoors. Unique 
coaxial design, with its two specialized horn sections, provides 
smooth, extended high- frequency response and unusual low-frequency 
balance. Diffraction principle gives smooth, wide, uniform dispersion, 
without any cellular pin-pointing cfTect. Low distortion and high 
articulation improve speech intelligibility. Musicasting is full-bodied 
and clean. High efficiency and sensitivity provide superior coverage 
of the listening area with fewer units and at far less cost. There*s 
no wasted power. Compare the CDP with any other unit in the 
environment in which it actually will be used— and hear the difference. 



For broRdcAst qoality In public addrci3s, 
use E-V 6G4 cnrdioid dyriamic microphone. 



■Pat. D169. 504 and Pal. Pcnd. 



/Vo Finer Choice than 



Ask for a 
demon^tftiihn or 
get fuU facts. * 
Se/id for CDF 
Bi/i^etm No. ^2? A B3 





•yores. 



ELECTRO-VOICE, mo. • SUCHANAM. MICHIGAN 

Export: 13 East AQ\h Street, New York 16. U.S.A. CABLES: ARLAB 

High-Fidelity Speaker systems, Microphones, Amplifiers, tuners, phono-cartridges 



www.aiTTericanradiohistorv.cor 



